
CROSS-REFERENCE TO RELATED APPLICATIONS 
[0001] This application claims priority to U.S. provisional application Serial 

No. 60/220,057, filed July 21, 2000 which is incorporated by reference in its entirety. 



TECHNICAL FIELD 
[0002] This invention is in the field of toxicology. More specifically, the 

invention provides for methods for identifying canine genes which are toxic response 
genes, the genes themselves, and methods of using these genes. Also provided herein 
are primer sequences and sequence of canine genes which are useful for making and 
using arrays to determining toxicological responses to various agents and also useful 
for identifying novel canine gene sequences and novel canine genes. 

BACKGROUND OF THE INVENTION 
[0003] Individuals exhibit a high degree of variability in response to agents 

such as drugs, pharmaceutical compounds, and chemicals. The development of a 
drug or pharmaceutical compounds can take many years and cost millions of dollars. 
In addition, some companies use animals (e.g., mice, rabbits, dogs, cats, pigs, etc.) to 
test the efficacy and toxicity of drugs and/or pharmaceutical compounds to obtain 
data for Phase I trials. Many drugs that are being developed do not proceed beyond a 
Phase I trial for many different reasons. One plausible reason is a lack of data in an 
accepted animal model for the disease or symptoms which the drug is targeted to 
treat. Animals used in various disease models include, but are not limited to dogs, 
pigs, rabbits, cats, chimpanzees, and other primates. In addition, animals are used to 
test toxicity levels and toxicological responses to drugs and pharmaceutical 
compounds under development. 

[0004] In animals, toxicity of a drug can be determined by observing several 

in vivo parameters, including but not limited to drug levels in blood, tissues, urine, 
and other biological fluids; enzymatic levels in tissues and organs; protein or sugar 
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levels in blood and other biological fluids; elevation or depression in number, size, 
morphology, and/or function of cells {e.g., white blood cells, lymphocytes, red blood 
cells, etc.), tissues, or organs (e.g., liver, heart, kidney, etc.). Other physical and 
physiological parameters which may be useful include but are not limited to survival 
rate of animals, appearance {e.g., hair loss, brightness of eyes, etc.), and behavior 
(e.g., eating habits, sleeping habits, etc.). 

[0005] With the advent of molecular and recombinant technology, genetic and 

molecular analysis provides another method by which toxicity may be measured. 
Differential gene expression technology involves detecting the change in gene 
expression of cells exposed to various stimuli. The stimulus can be in the form of 
growth factors, receptor-ligand binding, transcription factors, or exogenous factors 
such as drugs, chemicals, or pharmaceutical compounds. Differential gene 
expression can be observed by using techniques involving gel electrophoresis and 
polynucleotide microarrays. 

[0006] A polynucleotide microarray may include genes for which full-length 

cDNAs have been accurately sequenced and genes which may be defined by high- 
throughput, single-pass sequencing of random cDNA clones to generate expressed 
sequence tags (ESTs). Bioinformatic algorithms such as Unigene group cDNA 
clones with common 3' ends into clusters which tentatively define distinct human 
genes. An ideal cDNA microarray might therefore contain one representative from 
each Unigene cluster. In practice, given the current complement of about 45,925 
Unigene clusters, most microarrays contain at most one-third of the total Unigene set. 
[0007] Researchers focused on detecting changes in expression of individual 

mRNAs can use different methods to detect changes in gene expression, for example, 
microarray, gel electrophoresis, etc. Other methods have focused on using the 
polymerase chain reaction (PCR) and/or reverse transcriptase polymerase chain 
reaction (RT-PCR) to define tags and to attempt to detect differentially expressed 
genes. Many groups have used PCR methods to establish databases of mRNA 
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sequence tags which could conceivably be used to compare gene expression among 
different tissues (See, for example, Williams, J. G. K., NucL Acids Res. 18:6531, 
1990; Welsh, J., et al. NucL Acids Res., 18:7213, 1990; Woodward, S. R., Mamm. 
Genome, 3:73, 1992; and Nadeau, J. H., Mamm. Genome 3:55, 1992). This method 
has also been adapted to compare mRNA populations in a process called mRNA 
differential display. In this method, the results of PCR synthesis are subjected to gel 
electrophoresis, and the bands produced by two or more mRNA populations are 
compared. Bands present on an autoradiograph of one gel from one mRNA 
population, and not present on another, correspond to the presence of a particular 
mRNA in one population and not in the other, and thus indicate a gene that is likely 
to be differentially expressed. Messenger RNA derived from two different types of 
cells can be compared by using arbitrary oligonucleotide sequences often nucleotides 
(random 10-mers) as a 5' primer and a set of 12 oligonucleotides complimentary to 
the poly A tail as a 3' "anchor primer". These primers are then used to amplify partial 
sequences of mRNAs with the addition of radioactive deoxyribonucleotides. These 
amplified sequences are then resolved on a sequencing gel such that each sequencing 
gel has a sequence of 50-100 mRNAs. The sequencing gels are then compared to 
each other to determine which amplified segments are expressed differentially (See, 
for example, Liang, P. et al. Science 257:967, 1992; See also Welsh, J. et al, NucL 
Acid Res. 20:4965, 1992; Liang, P., et al., Nucl. Acids Res., 3269 1993; and U.S. 
Patent Nos. 6,1 14,1 14 and 6,228,589). 

[0008] The process of isolating mRNA from cells or tissues exposed to a 

stimulus (e.g., drugs or chemicals) and analyzing the expression with gel 
electrophoresis can be laborious and tedious. To that end, microarray technology 
provides a faster and more efficient method of detecting differential gene expression. 
Differential gene expression analysis by microarrays involves nucleotides 
immobilized on a substrate whereby nucleotides from cells which have been exposed 
to a stimulus can be contacted with the immobilized nucleotides to generate a 
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hybridization pattern. This microarray technology has been used for detecting 
secretion and membrane-associated gene products, collecting pharmacological 
information about cancer, stage specific gene expression in Plasmodium falciparum 
malaria, translation products in eukaryotes, and a number of other scientific inquiries. 
See, for example, Diehn M, et al. Nat Genet 25(1): 58-62 (1993); Scherf, U., et al. 
Nat Genet 24(3): 236-44 (1993); Hayward R.E., et al. Mol Microbiol 35(1): 6-14 
(1993); Johannes G., et al. Proc Natl Acad Sci USA 96(23): 13118-23 (1993). 
Microarray technology has also been used in exploring drug-induced alterations in 
gene expression in Mycobacterium tuberculosis. See, for example, Wilson M., et al. 
Proc Natl Acad Sci. 96(22): 12833-8 (1999). The use of microarray technology with 
animal genes, e.g., canine genes, during drug development to detect drug-induced 
alternation in vertebrates, such as dogs, would provide a method that is fast, efficient, 
cost-effective and could spare many animals from being the subjects of laboratory 
tests. 

[0009] The discovery and/or characterization of a set of toxicologically 

relevant genes would be useful in simplifying the development, screening, and testing 
of new drugs. While some genes are known to be differentially displayed in response 
to one agent, a more useful tool for assessing toxicity is a panel of genes which are 
identified as toxicologically relevant genes. The invention provided herein fulfills 
these needs and provides disclosure to novel canine genes as well. 
[0010] The disclosure of all patents and publications cited herein are hereby 

incorporated by reference in their entirety. 

SUMMARY OF THE INVENTION 
[001 1 ] Disclosed herein are methods of identifying and isolating canine genes 

which are toxicologically relevant and methods of using these toxicologically 
relevant canine genes to determine toxic responses to an agent. Further, arrays 
containing the canine genes, methods of making these arrays, and methods of using 
these arrays are provided. Also disclosed herein are primer sequences useful for 
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obtaining canine genes, which in turn have a variety of uses, and gene sequences for 
novel canine genes discovered using these methods. 

[0012] In one aspect, a method of identifying a toxicologically relevant 

canine gene is disclosed whereby the gene expression profile of untreated canine cells 
is obtained as well as a gene expression profile of canine cells treated with an agent. 
The gene expression profile of untreated canine cell is compared with the gene 
expression profile of the treated canine cells to obtain a gene expression profile 
indicative of a toxicological response. In some aspects, canine cells can be any type 
of cells including but not limited to biological samples from liver, lung, heart, kidney, 
spleen, testes, thymus, brain, or cells lines obtained from commercial sources (e.g., 
ATCC). The agent can be any type of synthetic or non-synthetic compound including 
but not limited to agents listed in Table 10. 

[0013] In another aspect, a method of isolating canine genes indicative of a 

toxicological response to an agent is provided wherein sequences of mammalian, 
non-canine genes associated with toxicological responses are provided, primers 
homologous to said genes associated with toxicological responses are provided; and 
the primers are used to amplify canine genes from canine cDNA library. 
[0014] In yet another aspect, a method for determining a toxicological 

response to an agent is provided wherein cells are exposed to an agent and a first gene 
expression profile is obtained and then compared to a gene expression profile of 
toxicologically relevant canine genes to determine if the first gene expression profile 
is indicative of a toxicological response. In one aspect, the gene expression profiles 
of one or more toxicologically relevant canine gene(s) are stored in a database. In 
another aspect, a database containing multiple gene expression profiles of 
toxicologically relevant canine genes is used. 

[0015] In yet another aspect, a method for determining a toxicological 

response to an agent in an organ is provided wherein cells are exposed to an agent 
and a gene expression profile is obtained and then compared to a gene expression 
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profile of toxicologically relevant canine genes to determine if the first gene 
expression profile is indicative of a toxicological response in an organ. 
[0016] In another aspect, a method for screening an agent (e.g., drug, 

medicament, or pharmaceutical composition) for potential toxicological responses is 
provided wherein cells are exposed to an agent; and a gene expression profile is 
obtained and then compared to a gene expression profile of toxicologically relevant 
canine genes to determine if the first gene expression profile is indicative of a 
toxicological response in genes associated with toxicological responses. In one 
aspect, a database containing at least one gene expression profile of toxicologically 
relevant canine genes is used for comparison. 

[0017] In one aspect, the invention relates to methods of identifying canine 

genes and gene sequences which are indicative of a toxicological response. These 
genes and their gene expression profiles are stored in a database. The database is 
useful for toxicological studies and analysis, particular when applied to the screening, 
development, and testing of potential new drugs. A panel of genes indicative of 
toxicity can vary between organs different in time of exposure to one or more agents 
resulting effects of agent(s) and, different compounds. In one aspect, the canine 
genes and gene sequences identified to be indicative of toxicological response (i.e., 
toxicologically relevant) are novel. 

[0018] In another aspect, a method for generating a canine array comprising 

at least ten canine genes which are indicative of a toxicological response is provided. 
Genes indicative of toxicological response are immobilized to a substrate. 
[0019] In another aspect, an array is provided comprising at least ten canine 

toxicological response genes or a portion thereof immobilized on a substrate. The 
canine genes are assembled in an array such that at least 2 genes, more preferably at 
least 5 genes, more preferably at least 10 genes, more preferably at least 20 genes, 
more preferably at least 30 genes, even more preferably at least 40 genes, more 
preferably at least 50 genes, more preferably at least 100 genes, more preferably at 
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least 250 genes, more preferably at least 400 genes, more preferably at least 500 
genes, more preferably at least 600 genes, more preferably at least 750 genes, more 
preferably at least 850 genes, and more preferably at least 1000 genes are assembled 
on such array. In one aspect, the toxicologically relevant genes are attached to the 
array substrate by covalent linkage. In another aspect, the genes or portions thereof 
are capable of hybridization to expressed nucleic acids derived from a cell and are 
capable of indicating a toxicological response of the cell to said agent. 
[0020] In yet another aspect, a method for obtaining a gene expression profile 

is provided whereby a population of cells is exposed to an agent, cDNA from the 
population of cells is obtained, labeled, and contacted with the array comprising 
toxicologically relevant genes. 

[0021] In still another aspect of the invention, primer sequences that are used 

for identifying canine genes are disclosed. These primer sequences can be used for 
probes, for PCR-related amplification, included on an array chip for identifying 
nucleotide sequences related to toxicological responses, or for identifying novel 
canine genes. Sequences of such primers and methods of using thereof are disclosed 
herein. 

[0022] In yet another aspect of the invention, novel canine genes or portions 

of novel canine genes are disclosed and uses thereof. The sequences of novel canine 
genes are disclosed in Table 8. In one aspect, an array comprising at least 2, 5, 10, 
25, 50, or 56 novel canine toxicologically relevant genes from Table 8 is provided. 
In one aspect, an array comprising at least 2, 5, 10, 25, 50, 60, 75, 90, 100, or 1 16 
novel canine toxicologically relevant genes from Table 9 is provided. 
[0023] In yet another aspect, novel canine sequences are cloned and/or 

maintained in expression vectors. In one aspect, novel canine sequences which are 
cloned in expression vectors are expressed and/or maintained in suitable eukaryotic 
host cells. 



7 



O B 911 B Q ■+ . Q 6 O B O E 



BRIEF DESCRIPTION OF THE TABLES 
[0024] Table 1 depicts the primers used to isolate toxicologically relevant 

canine genes from a canine cDNA library. 

[0025] Table 2 depicts target sequences obtained by using primers listed in 

Table 1. 

[0026] Table 3 depicts 50-mer sequences for toxicologically relevant canine 

genes. 

[0027] Table 4 depicts the accession numbers which correspond with 

toxicologically relevant canine genes. 

[0028] Table 5 depicts toxicologically relevant genes that were identified and 

isolated using differential display. 

[0029] Table 6 depicts canine genes that are identified and isolated by using 

primers to known toxicologically relevant human genes. 
[0030] Table 7 depicts canine genes which have been identified as 

toxicologically relevant by differential display. 

[0031] Table 8 depicts canine genes which have not been disclosed in a public 

sequence database, printed publications, or scientific conferences. 

[0032] Table 9 depicts canine genes which are associated with specific 

agents. 

[0033] Table 10 provides a list of agents which are used or can be used to 

determine toxicologically relevant canine genes. 

[0034] Table 1 1 depicts the fold induction for canine genes in a canine array. 

BRIEF DESCRIPTION OF THE FIGURES 
[0035] The file of this patent contains at least one drawing executed in color. 

Copies of this patent with color drawing(s) will be provided by the Patent and 
Trademark Office upon request and payment of necessary fee. 
[0036] Figure 1 is a scan of a microarray which shows toxicological 

responses to three doses of cadmium chloride using canine arrays. 




[0037] Figure 2 a chart which shows the fold induction in an analysis of 

toxicological responses to cadmium chloride using canine arrays. 

[0038] Figure 3 is a graph which shows dose response of interleukin-8. 

[0039] Figure 4 is a scan of a microarray which shows the gene expression 

profile of a canine liver dosed with erythromycin estolate (lOOmg/kg). 

[0040] Figure 5 is a scan of a microarray which shows the gene expression 

profile of a canine kidney dosed with erythromycin estolate (lOOmg/kg). 

[0041] Figure 6 is a diagram of first strand synthesis for the design of an 

antisense probe from amplified antisense RNA for hybridization to microarrays with 

sense targets. 

[0042] Figure 7 is a diagram of second strand synthesis for the design of an 

antisense probe from amplified antisense RNA for hybridization to microarrays with 
sense targets. 

[0043] Figure 8 is a diagram of antisense probe synthesis for the design of an 

antisense probe from amplified antisense RNA for hybridization to microarrays with 
sense targets. 

DETAILED DESCRIPTION OF THE INVENTION 
[0044] The present invention discloses canine genes which are indicative of a 

toxicological response. Methods of identifying genes indicative of a toxicological 
response and isolating such genes are provided. Novel canine genes and methods of 
isolating the novel canine genes, including primers used, and methods of identifying 
them are also provided. Further, arrays which comprise canine genes for use in 
detecting gene expression indicative of toxicological response, the methods of 
making the array, and the canine genes which are included in the array are also 
provided. 

General Techniques 

[0045] The practice of the present invention will employ, unless otherwise 

indicated, conventional techniques of molecular biology (including recombinant 
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techniques), microbiology, cell biology, biochemistry and immunology, which are 
within the skill of the art. Such techniques are explained fully in the literature, such 
as, Molecular Cloning: A Laboratory Manual, second edition (Sambrook et al, 
1989); Oligonucleotide Synthesis (M.J. Gait, ed., 1984); Animal Cell Culture (R.I. 
Freshney, ed., 1987); Handbook of Experimental Immunology (D.M. Weir & C.C. 
Blackwell, eds.); Gene Transfer Vectors for Mammalian Cells (J.M. Miller & M.P. 
Calos, eds., 1987); Current Protocols in Molecular Biology (F.M. Ausubel et al, 
eds., 1987); PCR: The Polymerase Chain Reaction, (Mullis et al, eds., 1994); 
Current Protocols in Immunology (J.E. Coligan et al, eds., 1991); The Immunoassay 
Handbook (David Wild, ed., Stockton Press NY, 1994); Antibodies: A Laboratory 
Manual (Harlow et al, eds., 1987); Methods of Immunological Analysis (R. 
Masseyeff, W.H. Albert, and N.A. Staines, eds., Weinheim: VCH Verlags 
gesellschaft mbH, 1993); Principals and Methods in Toxicology (A. Wallace Hayes, 
ed., 2000); Analytical Methods in Toxicology (H.M. Stahr, 1991); and PCR Protocols 
in Molecular Toxicology (John P. Vanden Heuvel, ed., 1997). 
Definitions 

[0046] "Toxicity", as used herein, refers to the exaggerated micro- or 

macroscopic responses of cells, tissues, organs or systems to low, average, or high 
doses of an agent. These responses may lead to observable symptoms such as 
dizziness or nausea and can also result in toxic outcomes. Toxicity often results in 
toxic side effects that are different, in either degree or kind, from the response of the 
majority of patients at the recommended dose. Toxicity may be characterized by, but 
is not limited to, the differential expression of genes when compared to the response 
of a similar individual who is not exposed to a given agent. 
[0047] A "toxicological response", or "toxic response" used interchangeably 

herein, refers to a cellular, tissue, organ or system level response to exposure to an 
agent and includes, but is not limited to, the differential expression of genes and/or 
proteins encompassing both the up- and down-regulation of such genes; the up- or 
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down-regulation of genes which encode proteins associated with the repair or 
regulation of cell damage; or the regulation of genes which respond to the presence of 
an agent. 

[0048] The terms "toxicologically relevant gene", "toxicity gene", and "toxic 

response gene" are interchangeable as used herein. A toxic response gene can be 
defined as a gene whose message or protein level is altered by adverse stimuli (e.g, an 
agent). The specific set of genes that cells induce is dependent upon the type of 
damage or toxic threat caused by the agent and which organs are most threatened. In 
addition to the up-regulation of genes which respond to specific toxic threat, genes 
which encode functions not appropriate under conditions of toxic injury may be down 
regulated. 

[0049] As used herein, "toxic outcome" refers to the cellular, molecular 

microscopic or macroscopic, molecular symptoms, physiological, morphological or 
pathological changes which are observed as a result of exposure to an agent. 
[0050] As used herein, the term "agent" means a biological or chemical 

compound such as a simple or complex organic or inorganic molecule, a peptide, a 
protein, an oligonucleotide, an antibody, an antibody derivative, or antibody 
fragment. Various compounds can be synthesized, for example oligomers, such as 
oligopeptides and oligonucleotides, and synthetic organic compounds based on 
various core structures, and these are also included in the term "agent". In addition, 
various natural sources can provide compounds for screening, such as plant or animal 
extracts, and the like. Agents can be tested and/or used singly or in combination with 
one another. An "agent" to which an individual has a toxicological response can also 
be any substance to which an individual exhibits a toxicological response and 
includes, but is not limited to, drugs, pharmaceutical compounds, household 
chemicals, industrial chemicals, environmental chemicals, and other chemicals and 
compounds to which individuals may be exposed. Exposure to an agent can 
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constitute physical contact as well as secondary contact, such as inhalation and 
environmental exposure. 

[0051] As used herein, the term "gene" refers to polynucleotide sequences 

which encode protein products and encompass RNA, mRNA, cDNA, single stranded 
DNA, double stranded DNA and fragments thereof. Genes can include introns and 
exons. It is understood that the polynucleotide sequences of a gene can include 
complimentary sequences (e.g., cDNA). 

[0052] The term "gene sequence(s)" refers to gene(s), full-length genes or any 

portion thereof. 

[0053] The term "novel gene" refers to a gene and/or gene sequences that 

have not been disclosed in public sequence databases, in any printed publication, or a 
public forum (e.g., scientific conferences) as of June 2001. 
[0054] "Differential expression" as used herein refers to the change in 

expression levels of genes, and/or proteins encoded by said genes, in cells, tissues, 
organs or systems upon exposure to an agent. As used herein, differential gene 
expression includes differential transcription and translation, as well as message 
stabilization. Differential gene expression encompasses both up- and down- 
regulation of gene expression. 

[0055] "Gene expression indicative of toxicological response", as used herein, 

refers to the relative levels of expression of a gene, for example a toxic response 
gene. Profiles of gene expression profiles may be measured in a sample, such as 
samples comprising a variety of cell types and may, for example, comprise blood, 
urine, spinal fluid or serum. 

[0056] The terms "polynucleotide" and "nucleic acid", used interchangeably 

herein, refer to a polymeric form of nucleotides of any length, either ribonucleotides 
or deoxyribonucleotides. These terms include a single-, double- or triple-stranded 
DNA, genomic DNA, cDNA, RNA, DNA-RNA hybrid, or a polymer comprising 
purine and pyrimidine bases, or other natural, chemically, biochemically modified, 
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non-natural or derivatized nucleotide bases. It is understood that the double stranded 
polynucleotide sequences described herein also include the modifications described 
herein. The backbone of the polynucleotide can comprise sugars and phosphate 
groups (as may typically be found in RNA or DNA), or modified or substituted sugar 
or phosphate groups. Alternatively, the backbone of the polynucleotide can comprise 
a polymer of synthetic subunits such as phosphoramidates and thus can be a 
oligodeoxynucleoside phosphoramidate (P-NH2) or a mixed phosphoramidate- 
phosphodiester oligomer. A phosphorothioate linkage can be used in place of a 
phosphodiester linkage. In addition, a double-stranded polynucleotide can be 
obtained from the single stranded polynucleotide product of chemical synthesis either 
by synthesizing the complementary strand and annealing the strands under 
appropriate conditions, or by synthesizing the complementary strand de novo using a 
DNA polymerase with an appropriate primer. The following are non-limiting 
examples of polynucleotides: a gene or gene fragment, exons, introns, mRNA, 
tRNA, rRNA, ribozymes, cDNA, recombinant polynucleotides, branched 
polynucleotides, plasmids, vectors, isolated DNA of any sequence, isolated RNA of 
any sequence, nucleic acid probes, and primers. 

[0057] As used herein, "DNA" includes not only bases A, T, C, and G, but 

also includes any of their analogs or modified forms of these bases, such as 
methylated nucleotides, intemucleotide modifications such as uncharged linkages and 
thioates, use of sugar analogs, and modified and/or alternative backbone structures, 
such as polyamides. 

[0058] "Naturally occurring" refers to an endogenous chemical moiety, such 

as a carbohydrate, polynucleotide or polypeptide sequence, i.e., one found in nature. 
Processing of naturally occurring moieties can occur in one or more steps, and these 
terms encompass all stages of processing. Conversely, a "non-naturally occurring" 
moiety refers to all other moieties, e.g., ones which do not occur in nature, such as 
recombinant polynucleotide sequences and non-naturally occurring carbohydrates. 
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[0059] A polynucleotide is said to "encode" a polypeptide if, in its native 

state or when manipulated by methods well known to those skilled in the art, it can be 
transcribed and/or translated to produce the polypeptide or a fragment thereof. For 
purposes of this invention, and to avoid cumbersome referrals to complementary 
strands, the anti-sense (or complementary) strand of such a polynucleotide is also said 
to encode the sequence; that is, a polynucleotide sequence that "encodes" a 
polypeptide includes both the conventional coding strand and the complementary 
sequence (or strand). 

[0060] "Hybridization" or "hybridize" refers to a reaction in which one or 

more polynucleotides react to form a complex that is stabilized via hydrogen bonding 
between the bases of the nucleotide residues. The hydrogen bonding is sequence- 
specific, and typically occurs by Watson-Crick base pairing. A hybridization reaction 
may constitute a step in a more extensive process, such as the initiation of a PCR, or 
the enzymatic cleavage of a polynucleotide by a ribozyme. 

[0061] Hybridization reactions can be performed under conditions of different 

"stringency". Relevant conditions include temperature, ionic strength, time of 
incubation, the presence of additional solutes in the reaction mixture such as 
formamide, and the washing procedure. Higher stringency conditions are those 
conditions, such as higher temperature and lower sodium ion concentration, which 
require higher minimum complementarity between hybridizing elements for a stable 
hybridization complex to form. Conditions that increase the stringency of a 
hybridization reaction are widely known and published in the art: see, for example, 
"Molecular Cloning: A Laboratory Manual", Second Edition (Sambrook, Fritsch & 
Maniatis, 1989). When hybridization occurs in an antiparallel configuration between 
two single-stranded polynucleotides, those polynucleotides are described as 
"complementary". A double-stranded polynucleotide can be "complementary" to 
another polynucleotide, if hybridization can occur between one of the strands of the 
first polynucleotide and the second. Complementarity (the degree that one 



14 




polynucleotide is complementary with another) is quantifiable in terms of the 
proportion of bases in opposing strands that are expected to form hydrogen bonding 
with each other, according to generally accepted base-pairing rules. 
[0062] A "host cell" includes an individual cell or cell culture which can be or 

has been a recipient for vector(s) or for incorporation of polynucleotides and/or 
proteins. Host cells include progeny of a single host cell, and the progeny may not 
necessarily be completely identical (in morphology or in genomic of total DNA 
complement) to the original parent cell due to natural, accidental, or deliberate 
mutation. A host cell includes cells transfected in vivo with a polynucleotide(s) of 
this invention. 

[0063] "Transformation" or "transfection" refers to the insertion of an 

exogenous polynucleotide into a host cell, irrespective of the method used for the 
insertion, for example, lipofection, transduction, infection or electroporation. The 
exogenous polynucleotide may be maintained as a non-integrated vector, for 
example, a plasmid, or alternatively, may be integrated into the host cell genome. 
[0064] The terms "protein", "polypeptide", and "peptide" are used 

interchangeably herein to refer to polymers of amino acids of any length. The 
polymer may be linear or branched, it may comprise modified amino acids, and it 
may be interrupted by non-amino acids. It also may be modified naturally or by 
intervention; for example, disulfide bond formation, glycosylation, myristylation, 
acetylation, alkylation, phosphorylation or dephosphorylation. Also included within 
the definition are polypeptides containing one or more analogs of an amino acid 
(including, for example, unnatural amino acids) as well as other modifications known 
in the art. 

[0065] As used herein, "array" and "microarray" are interchangeable and 

refer to an arrangement of a collection of nucleic acids (e.g., nucleotide sequences) in 
a centralized location. Arrays can be on a solid substrate, such as a glass slide, or on 
a semi-solid substrate, such as nitrocellulose membrane. The nucleotide sequences 
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can be DNA, RNA, or any combination or permutations thereof. The nucleotide 
sequences can also be partial sequences from a gene, primers, whole gene sequences, 
non-coding sequences, coding sequences, published sequences, known sequences, or 
novel sequences. 

[0066] An "individual" is a vertebrate, preferably a mammal, for example a 

dog. Mammals include, but are not limited to, humans, farm animals, sport animals, 
pets, primates, mice, and rats. 

[0067] A "biological sample" encompasses a variety of sample types obtained 

from an individual. Biological samples or "samples" can be used in various manners 
(e.g., in the determination of toxicological response, analysis of one or more , 
toxicological responses, etc.). The definition encompasses blood and other liquid 
samples of biological origin, solid tissue samples such as a biopsy specimen, whole 
organs, tissue cultures or cells derived therefrom, and the progeny thereof. The 
definition also includes samples that have been manipulated in any way after their 
procurement, such as by treatment with agents, reagents, solubilization, or enrichment 
for certain components, such as proteins or polynucleotides. The term "biological 
sample" encompasses a clinical sample, and also includes cells in culture, cell 
supernatants, cell lysates, serum, plasma, biological fluid, and tissue samples. 
Methods of the Invention 

[0068] Canine genes which are toxicologically relevant have been identified 

and disclosed herein. In some embodiments, canine genes which are disclosed are 
novel. Methods of identifying toxicologically relevant genes are described herein. In 
addition, methods of isolating and using toxicologically relevant genes are disclosed. 
In one embodiment, toxicologically relevant genes are used to make arrays. The 
arrays can be used for drug screening purposes to determine toxicological response. 
Methods of identifying a set of toxicologically relevant genes 
[0069] Identification of a set of toxicologically relevant genes can be 

achieved by several methods. One method which can be used is to clone genes 
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previously described to be relevant in toxicology. Using published sequences, for 
example in literature or from GenBank, primers can be made and then used to PCR 
amplify from a relevant cDNA library to obtain the toxicologically relevant gene of 
interest which can then be cloned into a plasmid or an expression vector, depending 
on the use desired. The gene, i.e., nucleic acid, can be placed amongst other 
toxicologically relevant genes in an microarray for high-throughput testing, as 
disclosed infra. For example, using known toxicologically relevant canine 
sequences, primers can be designed and used in PCR reaction to amplify the canine 
gene from a cDNA library. The cDNA library can be made from different canine 
cells. In one embodiment, primary liver cells from a beagle are used as source for the 
cDNA library. The generation of a cDNA involves reverse transcribing isolated 
RNA and is well known in the art (see for example, Sambrook et al. supra). The 
canine gene fragments, amplified by PCR, are cloned into any standard plasmid 
expression vector which can be obtained from numerous commercial sources (e.g., 
Promega, InVitrogen, New England BioLabs, etc.) and sequenced. The resulting 
sequence information is then compared to the GenBank database to confirm that the 
cloned DNA is the specific canine gene for which the primers were designed. Upon 
positive confirmation of the sequence, the amplified gene is then added to the panel 
of genes to be included in the array. Methods of including toxicologically relevant 
genes in an array are disclosed below. 

[0070] Alternatively, for replication to high copy numbers, a plasmid may be 

used to grow high copies of the toxicologically relevant gene of interest which can 
then be purified by any commercially available kit (e.g., from Qiagen or Promega). 
The purified toxicologically relevant gene may be used for "spotting" in a microarray 
or alternatively, the purified nucleic acid can then be inserted into an expression 
vector,' transfected into mammalian cells, e.g., canine cells, and then the cells can be 
exposed to a compound and observed for toxicological responses. Toxicity may be 
ascertained by observing changes in cell morphology or re-arrangement of 
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cytoskeleton, which can be determined by examination under a microscope, or 
alternatively, cell apoptosis or necrosis. In another alternative, "transcriptome 
profiling", described in greater detail below, may be used whereby nucleic acid can 
be isolated from both the exposed and unexposed cells and examined to determine 
which level of the compound causes the up-regulation or down-regulation of the 
toxicologically relevant gene of interest. 

[0071] Another method which may be used to identify canine genes utilizes 

known sequences of toxicologically relevant non-canine (e.g., human) genes. These 
toxicologically relevant genes may be from a non-canine species including, but not 
limited to humans, primates, and other mammals. Primers to these toxicologically 
relevant non-canine genes are designed, synthesized, and are subsequently used in 
PCR reaction with canine cDNA libraries to amplify the homologous canine gene. 
The homologous canine gene may or may not be the exact sequence as the non- 
canine gene with which the primers were designed. It is understood that some 
changes in the nucleotide sequence can occur and the homologous canine gene can 
still be toxicologically relevant and/or retain the same function as the non-canine 
gene. The amplified canine genes can then be added to the panel of genes to be 
included in the array. 

[0072] In yet another embodiment, target sequences for inclusion in a canine 

array are obtained by de novo synthesis of nucleotides and then immobilization on a 
substrate, e.g., a glass slide. The target sequences are from genes which can indicate 
one or more toxicological responses. Target sequences exemplifying this 
embodiment are shown in Table 3. 

[0073] Another method which can be used to identify a set of toxicologically 

relevant genes is to analyze the gene expression profile from tissues in canine toxicity 
studies and select those genes with differential expression. Differential expression 
may be assessed by any number of methods. One method which may be used is by 
microarray analysis. Provided herein are methods of using microarray analysis to 
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determine differential gene expression. Another method of determining differential 
gene expression is by reverse transcriptase-polymerase chain reaction (RT-PCR), 
e.g., Taqman® technology (Foster City, CA). Yet another method which could be 
used to detect differential gene expression is Invader® technology, commercially 
available from Third Wave (Madison, WI). Yet another method which may be used 
to determine differential expression is Northern blot analysis. 
[0074] Other methods which may be used include open systems such as 

AFLP and SAGE (Klein, P.E., et al. Genome Res. 10(6):789-807 (2000); Wang, X. 
andFeuerstein, G.Z., Cardiovasc Res. 35(3):414-21 (1997))Feuerstein, G.Z. and 
Wang X. Can J. Physiol Pharmacol. 75(6):731-4 (1997); Hough, CD. et al., Cancer 
Res. 60(22):6281-7 (2000); Ye, S.Q., et al., Anal Biochem. 287(l):144-52 (2000)). 
An "open system" allows the entire transcriptome to be analyzed instead of a defined 
set of genes. 

[0075] Alternatively, comparisons between gene expression profiles from 

control canine cells (or canine cell lines) and canine cells (or canine cell lines) treated 
with an agent can be used to select responsive genes. This is referred to herein as 
"transcriptome profiling". This method empirically determines which genes are 
toxicologically relevant by analyzing differential gene expression. In this 
embodiment, experimental canines are divided into two groups. One group is 
exposed to one agent (e.g., with a suitable vehicle) at different concentrations for 
different lengths of time. Another group of canines is exposed to vehicle only and 
serves as the control group. Canines are then sacrificed and organs such as liver, 
spleen, kidney, testes, heart, and thymus are harvested for cells to perform molecular 
analysis of gene expression. In addition, analysis of serum proteins in the circulating 
blood can provide another measure to compare with unexposed canines. Once the 
experimental group is exposed to at least one agent, then RNA of both groups is 
isolated and reverse transcribed in PCR reactions to generate cDNA which in turn is 
amplified to generate double stranded DNA. The PCR is performed in the presence 
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of a radioactive or fluorescent DNA substrate that is incorporated into the double 
stranded DNA. On a polyacrylamide gel, the DNA derived from the treated cells is 
separated by length next to the DNA derived from untreated population. The 
intensity of the resulting band or bands is compared between the treated and untreated 
groups of cells. Bands that show different radioactive or fluorescent intensity are 
excised from the gel, amplified by PCR, cloned, and sequenced, as disclosed herein. 
The sequences are compared with known gene sequences in the public databases such 
as GenBank. In this manner, novel canine genes, in addition to known canine genes 
with varying degrees of similarity, which are toxicologically relevant are discovered 
and identified. The examples disclosed herein illustrates how this aspect of the 
invention may be practiced by the skilled artisan. 

[0076] If a partial sequence of a novel canine gene is discovered, the 

technology, texts (see Sambrook et al. infra), and resources available to a skilled 
artisan would enable the skilled artisan to sequence the remainder of the gene and 
obtain a full-length gene without undue experimentation. One method of obtaining 
the remaining portion of a novel canine gene is to make primers corresponding to the 
part of the novel canine gene which are known combined with random primers and 
then use the primers in PCR reactions with a canine cDNA library. The PCR reaction 
are run on a standard agarose gel and amplified bands are identified, excised from the 
gel, and sequenced. 

[0077] Other factors to consider in identifying toxicologically relevant genes 

include, but are not limited to, selection of one or more agent(s), the dosage amount 
to administer, routes of administration, time of exposure, and metabolism of the 
agent. 

Selection ofagent(s) 

[0078] The agent to be tested can selected on the basis of different criteria. 

One method of selecting which compound to test is damage observed in specific 
organs. For example, cisplatin, amphotericin B and gentamicin have been observed 
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to cause kidney tubular epithelial cell damage. Another example, liver peroxisome 
proliferation has been observed to be affected by clofibrate, gemfibrozil, and WY 
14643. Another basis for selection is function. For example, cisplatin causes 
apoptosis and reactive oxygen species, amphotericin B causes increased permeability 
of cell membranes to ions and renal vasoconstriction, and gentamicin causes 
phospholipid accumulation in lysosomes. 

[0079] Other toxicants affect an organ in general, for example, some kidney 

toxicants include but are not limited to cisplatin, gentamicin, puromycin, and 
amphotericin B. Liver toxicant include but are not limited to chlorpromazine, 
clofibrate, diflunisal, tetracycline, erythromycin, and ethanol. hnmunotoxicants 
include but are not limited to cyclosporin A, lipopolysaccharide (LPS), hydroxyurea, 
phenylhydrazine, dexamethasone, estradiol, and tamoxifen. Heart toxicant includes 
but is not limited to doxorubicin. Multiorgan toxicants include but are not limited to 
methotrexate and cadmium chloride. 

[0080] Other criteria for selecting an agent to test is to select those agents to 

which an individual might be exposed to on a regular basis, either in the environment, 
by prescription or over-the-counter drug. Another criteria for selecting an agent is the 
need to obtain toxicity information for FDA-approval or alternatively for other 
toxicity requirements, for example in pre-clinical or clinical trials. 
Determination of dosage 



methods. One method is to use reported dosages as a starting point and dose 
incrementally above and below the reported dosage. Increments can be at least ±1%, 
5%, 10%, 25%, 35%, 45%, 50%, 60%, 70%, 80%, 90%, or 95%. Upregulation or 
downregulation of markers in the blood including but not limited to serum chemistry 
values and hematology values can be used to determine if toxicity has been reached. 
Alternatively, examining the histopathology of organs, in particular, organs which are 
the specific targets of the compound of interest, may be used to determine if a 



[0081] 



Dosages to use in canine experiments can be determined using several 
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pathological change has occurred in response to administration of the compound. 
Another method which may be used is to determine the molecular changes by 
analyzing the gene expression in response to administration of different doses of a 
compound by the methods disclosed infra. 

[0082] Determination of the dosage experimentally using cell cultures is 

affected by many factors: the nature of the agent, its potency, mechanism of action, 
type of cell which is the target of the agent, and number of cells. To determine the 
dosage required experimentally, a low dosage level of the agent is added and then in a 
step-wise manner, the dosage is increased as well as length of time exposed to the 
agent. If the agent is lipophilic and easily crosses the lipid bilayer of cells, a lower 
initial concentration may be used and/or shorter length of time exposed to the agent. 
If the agent has the property of not being able cross the cell barrier easily (e.g., 
lipophobic) and would need to be actively or passively transported across cell 
membranes, then a slighter higher initial concentration may be used and/or longer 
length of time exposed to the agent. Increasing dosage step-wise while monitoring 
toxicological response and morphology of the cells, rate of death of the cells, and 
growth patterns allows the skilled artisan to determine the dosage at which a 
toxicological response occurs. However, it should be noted that toxicological 
responses may occur which are visible changes, including but not limited to, physical 
structure and integrity of the cells (i.e. morphology, growth pattern, etc.). Monitoring 
for cellular toxic responses as well as molecular toxic responses, e.g., differential 
gene expression increases the likelihood of finding preferable dosages. Combining 
visualization as well as monitoring for cellular changes and molecular changes (e.g., 
differential gene expression) increases the likelihood of finding preferable dosages. 
[0083] Changes in gene expression may be toxicologically significant. The 

point at which toxicologically relevant gene expression becomes even more relevant 
is at that dosage at which removal or diminishment of the treatment no longer results 
in a return to normalcy, i.e., the state of a cell, organ, or system that existed prior to 
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the treatment with the compound. Treatments beyond a certain dosages or time 
period may commit the cell to a toxicologically relevant fate. This toxic dosage will 
be reflected by an identifiable gene expression pattern, which will be distinct from the 
pattern observed below the toxic dosage. 

[0084] Dosage response is an important concept in toxicology. Depending on 

the dosage of a toxin or agent which may be toxic, the gene expression profile of a 
particular gene may vary. One way that this can be envisioned is by observing the 
changes in fold induction of a particular gene when analyzed using the arrays of this 
invention. The dosages determined in dose response curves may be useful in 
determining "threshold" levels of toxicity, for example for FDA approval. Example 
15 and Figure 3 illustrate this embodiment. Methods of analyzing gene expression 
and how to correlate gene expression data are provided herein. 
Administration of an agent 

[0085] Administration of one or more agents to dogs may be achieved by 

various routes. It will be readily appreciated by those skilled in the art that the route 
can vary, and can be intraperitoneal, intravenous, subcutaneous, topical, 
transcutaneously, intramuscular, enterally, transdermally, transmucously, sustained 
release polymer compositions (e.g., a lactide polymer or co-polymer microparticle or 
implant), perfusion, pulmonary (e.g., inhalation), nasal, oral, etc. Injectables can be 
prepared in conventional forms, either as liquid solutions or suspension, solid forms 
suitable for solution or suspension in liquid prior to injection, or as emulsions. If the 
agent to be test is a pharmaceutical composition or a drug, it may be administered 
with a suitable excipient (or vehicle). Suitable excipients include, for example, water, 
saline, aqueous dextrose, glycerol, ethanol or the like. Formulations for parenteral 
and nonparenteral drug delivery are known in the art and are set forth in Remington's 
Pharmaceutical Sciences, 18th Edition, Mack Publishing (1990). In testing for 
toxicity, the route of administration may be selected such that it is the same as the 
route of administration that will eventually be used in humans. For example, if 
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administration of penicillin is generally by injection, it may be advantageous to 
administer penicillin to a dog via injection, obtain tissues samples (e.g., target tissue 
of the drug, if known), isolate cells and then obtain gene expression profiles. Once a 
series of gene expression profiles are compiled, cells may be used instead of whole 
animals and the gene expression profile of the cells, in response to an agent, may be 
compared to the compiled gene expression profiles of previous testing. 
Methods of obtaining canine samples 

[0086] Canine cells can be obtained from various sources. Different sources 

of cells can include, but are not limited to, biological samples such as tissue samples, 
blood, skin, biological fluids (e.g., semen), and cell lines. Immortalized cell lines can 
be obtained from commercial sources, e.g., Gibco BRL Life Sciences, or from non- 
commercial sources, e.g., American Type Culture Collection (ATCC). One example 
of a cell line which is used in this invention is MDCK (ATCC accession number 
CCL-34) which is a canine kidney cell line. Other methods of obtaining canine cells 
include isolating cells obtained from tissue biopsies, blood, skin, or biological fluids. 
As is well known to one of skill in the art, isolating cells from tissue samples can be 
achieved using any variety of techniques. One example is to digest a tissue sample in 
an enzymatic solution to break up connective tissue and then agitate cells in the 
digested tissue to separate the cells from the connective tissue. Examples of other 
enzymes that can be used to digest tissue include neutral proteases, serine proteases 
including, but not limited to, trypsin, chymotrypsin, elastase, collagenase, and 
thermolysin. Another method is to homogenize the tissue sample or apply 
mechanical stress forces to the tissue sample to separate the cells from the basement 
membranes and allow the cells to become separated from within the tissue. In the 
alternative, DNA or RNA can be directly isolated from tissue samples, as exemplified 
in Example 1 . Isolating cells from blood can be achieved by layering blood over a 
gradient (e.g., Percoll™ or Ficoll™), spinning the blood-gradient layer in a 
centrifuge, and extracting the layer of cells from serum. 
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[0087] Sources from which cells are obtained can be any number of organs, 

including but not limited to liver, lung, heart, kidney, spleen, testes, thymus, and 
brain. In one embodiment, liver cells are used for toxicity studies where the agent to 
be administered is known or thought to induce liver malfunctions or liver toxicity. In 
other embodiments, when the target of the action delivered by the agent is known, the 
use of cells deriving from such target may yield more beneficial information 
regarding toxicological responses than if a tissue were selected at random. In another 
embodiment where the agent to be tested has unknown effects, a panel of cells 
isolated from different sources may be used. In the alternative, liver cells may be 
used in the absence of knowledge of the agent's target of action because the liver is 
known to process many toxins. 

[0088] Canine cells obtained ex vivo or from a commercial or non- 

commercial source can cultured in media prior to being exposed to one or more 
agents. A wide variety of basal cell-sustaining media that can be used to keep the pH 
of the liquid in a range that promotes survival of canine cells. Non-limiting examples 
include F12/DMEM, Ham's F10 (Sigma), CMRL-1066, Minimal essential medium 
(MEM, Sigma), RPMI-1640 (Sigma), Dulbecco's Modified Eagle's Medium 
(DMEM, Sigma), and Iscove's Modified Eagle's Medium (IMEM). In addition, any 
of the basal nutrient media described in Ham and Wallace Meth. Enz., 58:44 (1979), 
Barnes and Sato Anal. Biochem., 102:255 (1980). In a preferred embodiment, Earle's 
Minimal Eagle's Medium (EMEM) supplemented with 10% fetal calf serum is used 
to culture canine cells. Cells can be grown in plates or in flasks. In a preferred 
embodiment, canine liver cells are grown in T-75 flasks contain Eagle's MEM 
supplemented with 10% fetal calf serum. Cells are grown and expanded to a level 
desired and needed for DNA or RNA isolation. Cells are removed from the plate or 
flask to isolate DNA or RNA. If the cells are adherent, trypsin or another equivalent 
may be used to release the cells from the plate or flask. Preferably at least about 
lxlO 2 cells, more preferably at least about lxlO 3 cells, more preferably at least about 
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lxlO 4 cells, more preferably at least about lxl 0 5 cells, more preferably at least about 
lxlO 6 cells, and even more preferably at least about lxl 0 7 cells are used as sources 
for DNAand RNA. 

[0089] Nucleotide sequences from tissue samples are isolated using any 

number of commercially available kits e.g., from Qiagen, GenHunter, Promega, etc. 
More detailed protocols on how to isolate DNA and/or RNA is disclosed in the 
Examples section. In general, a skilled artisan should take care to keep all reagents, 
tubes, and instruments sterile as to avoid contaminants which may affect how the 
results get interpreted. Once DNA or RNA has been isolated from cells which have 
been exposed to one or more agents, one or more toxicologically relevant genes are 
identified using the methods described above. The toxicologically relevant genes 
may be cloned into an expression vector, maintained in an expression vector or 
alternatively, the expression vector comprising the toxicologically relevant gene 
sequence may be transformed or transfected into a suitable host cell. Suitable host 
cells may be obtained from the ATCC or from commercial sources. Methods of 
isolating toxicologically relevant genes by cloning are further detailed in the 
Examples. 

[0090] In some embodiments, the toxicologically relevant canine gene may be 

used to find a homologue in another animal, for example, in humans. The homologue 
may be then be used as a target for drug development or screening (e.g., antigen for 
antibody development or cellular regulation). 

[0091] In other embodiments, canine genes identified to be toxicologically 

relevant may be used to generate an array of toxicologically relevant canine genes. In 
this case, the gene may be cloned to facilitate the process of generating an array. 
Methods of making an array 

[0092] The isolated DNA or RNA is amplified to generate a product which 

can be attached to a substrate. In a preferred embodiment, the substrate is a solid 
substrate (e.g., glass slide). The amplification process involves using primers which 
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have a reactive group (e.g., amine group or derivative thereof) on one end of the 
primer, which is incorporated into the amplification product. One example of 
reactive primers that can be used is Amine Primers from Synthegen (Houston, TX; 
catalog #5002). The gene fragments which are attached to the glass slide can vary in 
length. The more nucleotides of a gene that are in the array, the tighter the binding 
and the greater the specificity in binding can occur. However, it is important to 
consider that longer fragments are more difficult to amplify and may contain point 
mutations or other errors associated with amplification. Therefore, the desired length 
of a gene or a fragment thereof that is to be included in the array should take into 
consideration the balance between a high specificity of binding obtained with a long 
(e.g., >1 kb) gene sequence with the high mutational rate associated with a longer 
fragment. The gene fragments attached to the glass slide are at least about 50 base 
pairs (bp) in length, more preferably at least about 100 bp in length, more preferably 
at least about 200 bp, even more preferably at least about 300 bp, even more 
preferably at least about 400 bp, even more preferably at least about 500 bp in length. 
In a preferred embodiment, the gene fragments are about 500 bp in length. The 
region of a gene that is used to attach to a solid substrate to generate an array can be 
any portion of the gene, coding, non-coding, 5' end, 3' end, etc. In a preferred 
embodiment, about 500 base pairs of the 3' end of canine gene related to 
toxicological responses are selected to be included in an array. 
[0093] In another embodiment, labeled antisense DNA probe may be made 

from amplified antisense RNA for hybridization to microarrays that contain sense 
targets. Exemplary protocols are disclosed in Examples 17 and 18. Methods of 
amplifying RNA are known in the art (see, for example Sambrook et al., infra) and 
methods of making microarrays with nucleic acids are disclosed herein. 
[0094] Several techniques are well known to a skilled artisan for attaching a 

gene or a fragment thereof to a solid substrate such as a glass slide. One method is to 
attach an amine group, a derivative of an amine group, another group with a positive 
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charge or another group which is reactive to one end of a primer that is used to 
amplify a gene or a gene fragment to be included in the array. Subsequent 
amplification of a PCR product will then incorporate this reactive group onto one end 
of the product. The amplified product is then contacted with a solid substrate, such as 
a glass slide, which is coated with an aldehyde or another reactive group which will 
form a covalent link with the reactive group that is on the amplified PCR product and 
become covalently attached to the glass slide. Other methods using amino propryl 
silicane surface chemistry are disclosed by Corning Company at 
<http://www.cmt.corning.com.> other methods for making microarrays which are 
readily accessible at <http://cmgm.stanford.ecu/pbrownl> 
[0095] In one embodiment of the invention, fluorescence-labeled single 

strand (or "first strand") cDNA probe is made from total or mRNA by first isolating 
RNA from control and treated cells, disclosed supra. This probe is hybridized to 
microarray slides spotted with DNA specific for toxicologically relevant genes. 
Methods for making the array and for labeling and making cDNA probes are 
disclosed in the Examples. 

Method of using canine arrays to determine toxicological response 
[0096] Once canine genes relevant to toxicological responses are identified, 

as disclosed supra, the genes or portions thereof are amplified and covalently 
attached to a substrate to produce an array as disclosed herein. In one embodiment, 
the substrate is a solid substrate including but not limited to glass slides, plastic 
slides, and metal chips. In a preferred embodiment, the solid substrate is a glass 
slide. Toxicological responses to agents are determined by isolating DNA or RNA 
from cells which have been exposed to one or more agents. The DNA or RNA is 
amplified and labeled {e.g., fluorescent) as cDNA probes. The labeled cDNA probes 
are then used to hybridize with the microarray containing a collection of genes or 
fragments thereof ("target sequences") that are toxicologically relevant. The 
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differential expression of genes between exposed and unexposed provides 
information about a toxicological response. 

[0097] By collecting many gene expression profiles from certain species, 

e.g.,, dogs, in response to one or more agents, a database can be built with collection 
of information about toxicological responses. With the database, it could be possible 
to predict toxicological response and/or stress response to specific agents or 
combinations thereof. The database can be stored on a computer and in a manner that 
allow for rapid searching when a comparison is desired. The database could store 
gene expression profiles for a particular toxin or alternatively, a group of toxins (e.g. , 
kidney-specific toxins). The database could also store gene expression profiles for a 
group of genes known to be affected by a particular toxin. When a gene expression 
profile is obtained, it may be compared with the gene expression profiles stored in the 
database to determine what type of organ is likely to be affect, or alternatively, which 
genes could also be associated with the toxic response. One or more genes could be 
analyzed in this manner as well as one or more toxins. The database may be stored in 
a form that allows for rapid access and analysis with compatible software programs. 
[0098] The instant invention of canine gene arrays provides an alternative to 

testing on live canine animals. The canine gene array can provide answers on how a 
canine species might respond to a particular agent by examining at the differential 
gene expression associated with that particular agent in the array or comparison with 
a database of information collected from testing with a canine array. Further, canine 
gene arrays can provide answers about toxicological responses faster and more 
efficiently than testing in vivo. 

[0099] The information generated from using canine gene arrays can be used 

to predict cellular and pathological responses as well as histological changes induced 
by exposure to agents. This is accomplished by analyzing the differential gene 
expression observed when canine gene arrays are used. Potential drugs or 
pharmaceutical compounds can be tested and data gathered for FDA approval in an 
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accelerated manner and can help pharmaceutical and biotechnology companies 
generate higher productivity with lower costs in research and development. 
[0100] The canine gene array can also generate information that can be used to 
predict downstream effects, such as which pathways are affected by certain agents. 
This is accomplished by looking at the differential gene expression and analyzing 
which pathways contain the toxicological response genes and also which pathways 
the genes can affect. This information in turn can be used to predict tissue responses 
and ultimately whole organ responses. Examples of whole organ responses include 
but are not limited to organ functions, inflammatory responses, and autoimmune 
responses. Those of skill in the art can determine when the normal functions of an 
organ are compromised by exposure to one or more agents which are toxic. For 
example, a kidney's ability to filter toxins is compromised after an individual has 
been exposed to an agent. The ability to predict whole organ responses has great 
potential in the development of drugs, pharmaceutical compounds, and even in the 
use of chemicals. 

[0101] The following Examples are provided to illustrate but not limit the present 
invention. It will be apparent to one of skill in the art that modifications can be made 
while keeping in the spirit and scope of the present invention. 

EXAMPLES 

Example 1 Isolation of total RNA From Animal Tissues 

[0102] To isolate high quality and high purity total RNA from tissue samples, the 
following materials are used: Qiagen RNeasy midi kits, 2-mercaptoethanol, liquid 
N2, tissue homogenizer, dry ice. 

[0103] It is important to take precautions to minimize the risk of RNA 
degradation by RNase. Samples should be kept on ice when specified, gloves are 
worn at all times and work areas and equipment are treated with an RNase inhibitor, 
e.g.,, RNase Zap (Ambion® Products, Austin, TX). In order to prevent RNA 
degradation, it is highly preferable that the work area and materials used for this 

30 



procedure are clean and RNase-free. Autoclaving tips and microfuge tubes does not 
eliminate RNases. The following protocol is based on Qiagen® RNeasy® midi kit 
with modifications for optimal results. This total RNA isolation technique is used for 
RNA isolation from animal tissue and can be modified to accommodate smaller 
samples. 

[01 04] If tissue needs to be broken, it can be placed on a double layer of 

aluminum foil which is placed within a weigh boat containing a small amount of 

liquid nitrogen. The aluminum foil was placed around the tissue and then a blunt 

force was applied to the tissue with a small foil-wrapped hammer. 

[0105] For liver or kidney, about 0.15-0.20 g of tissue was weighed and placed in 

a 15 ml conical tube. All tissue were kept on dry ice when other samples were being 

weighed. 

[0106] About 3.8 ml of RLT buffer was added to the tube containing the sample. 
The RLT buffer® from Qiagen can be prepared beforehand by adding 10 ul 
betamercaptoethanol to each 1.0 ml of lysis buffer needed. The tissue was 
homogenized using the rotor-stator homogenizer for 45 seconds. A IKA Ultra Turrax 
T25 homogenizer set at speed 4 with the S25N-10G dispersing element can be used. 
Alternatively, a Virtishear Cyclone 750W rotor/stator homogenizer (Virtis item # 
278077) can be used with the 7 mm microfine sawtooth shaft and generator (195 mm 
long with a processing range of 0.25 ml to 20 ml, item # 372718). After 
homogenization, samples were stored on ice until all samples were homogenized. To 
clean the homogenizing tip between samples, the tip was first run for a few seconds 
in 95 % ethanol and then rinsed by squirting with fresh 95% ethanol. This process 
was repeated with nanopure water. 

[01 07] The tissue lysate was centrifuged at room temperature for 1 0 minutes at 
3700-3800 rpm in a Beckman GS-6 (or equivalent) centrifuge to remove nuclei thus 
reducing DNA contamination. 
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[0108] The supernatant of the lysate was transferred to a clean 1 5 ml conical 
tubes containing an equal volume of 70% EtOH in DEPC treated H 2 0, being careful 
not to include any of the pellet or fatty layer and mixed. About 3.8 ml of sample was 
added to the RNeasy spin column placed in a 1 5 ml centrifuge tube and centrifuged at 
3000 x g (3690-3710 rpm, Beckman GS-6) for 5 min. The flow-through was 
discarded. The remaining sample was added to the appropriate column and spun at 
3000 x g for 5 minutes and the flow-through was discarded. 
[0109] About 4.0 ml of Buffer RW1 (Qiagen®) was added to the column and 
spun as before then about 2.5 ml of buffer RPE (Qiagen®) was added to column and 
spun at 3000 x g (3690-3710 rpm, Beckman GS-6) for 2 minutes. In this example, 
RPE buffer was supplied as a concentrate so 4 volumes of 95% EtOH was added 
before use. For the midi kit, about 220 ml of 95% EtOH would be added to 55 ml of 
RPE. Another 2.5 ml of buffer RPE was added and spun for 5 minutes to also dry out 
column. The column, including the tip, should be dry for the next elution step. 
[01 1 0] For elution, the column that has the RNA bound to a clean 1 5 ml tube was 
transferred and 200 ul of RNase-free water was added to the column, allowed to sit 
for 1 minute, and spun for 3 minutes at 3000 x g (3690-3710 rpm, Beckman GS-6). 
This step was repeated into the same tube but with 200 ul RNase-free water. 
[0111] To measure yield, the O.D. at 260 nm was taken and about 2.0 ul RNA 
was added to 98 ul H 2 0. The following formula was used for calculations: 

(Absorbance) x (dilution factor) x (40)/1000 = amount of RNA in ug/ml 
For a sample calculation: 
absorbance = 0.45 
dilution factor = 50 

(0.45) x 50 x 40 = RNA concentration in ug/ml 
1000 

[01 12] This step is optional at this point in the procedure. It can be done after the 
LiCl precipitation step. The RNA solution was transferred to RNase-free 1.5 ml 
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Eppendorf-type tubes and about 1/3 volume (-300 ul if RNA was eluted in a total 
volume of 1000 ul) of LiCl precipitation solution (Ambion Cat. # 9480) was added. 
This mixture was placed at -20°C for about 30 minutes and spun at 14,000 rpm for 
10 minutes. The mixture was decanted of the supernatant and the pellet was washed 
with 1.0 ml 70% ethanol and spun at 14,000 rpm for 10 minutes. The supernatant 
was decanted again and the pellet was allowed to dry to a certain degree (not 
complete dryness). The pellet was resuspended in RNA storage buffer (10 mM 
sodium citrate, Ambion Cat # 7000) starting with 300-400 ul and adding buffer as 
necessary until RNA is in solution. The RNA concentration was determined as 
disclosed using the RNA storage buffer as the blank. Samples were placed on ice 
until they were stored in the -80°C freezer. 
Example 2 LiCl Precipitation 

[0113] Isolated RNA samples can be precipitated using the following lithium 
chloride (LiCl) process either before or after measuring absorbance reading for 
quantitation purposes. The volume of the sample was measured. To this, about 1/3 
volume of LiCl PPT Solution from Ambion (Cat # 9480) was added and mixed by 
inverting the tube. The LiCl should be in solution. If not, it may be necessary to 
adjust the pH to 8.0. The solution was placed at -20 ° C for 30 minutes and 
centrifuged at 4°C and 13,000 RPM for 10 minutes. If there is no visible pellet, it 
may help to return the sample to -20°C overnight and then repeat the centrifugation. 
The supernatant was transferred to a separate tube and washed by adding 1 ml of ice 
cold 70% ethanol in DEPC treated water and gently inverted. Then the tube was 
centrifuged at 4° C for 10 minutes and the supernatant was discarded and the pellet 
was air dried. The pellet was resuspended in RNA storage buffer (Ambion Cat # 
7000). To determine the amount of buffer necessary, it was estimated that ~ 50% of 
the RNA was lost during this process. The RNA amount was quantitated 
spectrophotometrically. 
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Example 3 Isolation of total RNA from adherent c ultured cells 

[01 1 4] Total RNA of high quality and high purity was isolated from cultured cells 
by using Qiagen RNeasy midi kits and 2-mercaptoethanol. RNA degradation by 
RNases is not desirable when synthesizing fluorescent cDNA for hybridization with 
the canine array. Precautions were taken to minimize the risk of RNA degradation by 
RNases by wearing gloves, treating work areas and equipment with an RNase 
inhibitor, for example, RNase Zap (Ambion® Products, Austin, TX) and keeping 
samples on ice. This total RNA isolation technique was based on a Qiagen® 
RNeasy® midi kit and was used with some modification for HepG2 (human 
hepatocyte) cells in T-75 flasks and maxi kit RNA isolation for cells in T-175 flasks. 
[0115] Cells were checked under the microscope to make sure that they were 
viable. Cells were dosed with an agent, which could be a drug, chemical, or 
pharmaceutical composition, when they reached 60-80% confluence. It is preferable 
to avoid isolating RNA from flasks that have reached 100% confluence. 
[01 1 6] For adherent cells, media was discarded and flasks were washed with lx 
cold PBS twice (20 ml then 10 ml for T-75 flasks; 40 ml then 20 ml for T-175 flasks). 
After the second PBS wash, the remaining PBS was removed with a pipette. Freshly 
prepared RLT buffer (RLT buffer requires the addition of 10 ul beta mercaptoethanol 
for each 1 .0 ml RLT) was added directly to the cell culture flask. T-75 flasks 
received 3 ml RLT buffer and T-175 flasks received 5.0 ml RLT buffer. It is 
preferable to lightly agitate the flasks at this point. Flasks were lightly agitated to 
distribute the RLT buffer and the cells became a gelatinous layer. The cells were 
allowed to sit for 4 minutes, then fluid was withdrawn and placed in RNase-free 
tubes. An equivalent volume of 70% ethanol was added to each tube and vortexed to 
distribute evenly. If a precipitate with a string-like appearance forms, it is acceptable 
to remove and discard this string-like precipitate. The fluid was applied to a spin 
column and spun for 5 min at 3650 rpm in the Beckman GS-6 (or a similar 
centrifuge). The flow-through was discarded. About 4 or 15 ml (T-75 or T-175, 
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respectively) of RW1 buffer was applied and spun for 5 min at 3650 RPM. The flow 
through was discarded. About 2.5 ml RPE buffer (midi columns) or 10 ml RPE 
buffer (maxi columns) was applied and centrifuged for 3 minutes. The flow-through 
was discarded. Another 2.5 or 10 ml buffer RPE was applied and centrifuged for 5 
minutes to dry out column before proceeding to the elution step. The column, 
including the tip, should be dry for the next step. 

[01 17] The column that has the RNA bound to it was transferred to a clean tube 
for elution. Then 150 jal of RNase-free water was added to midi columns and 500 jal 
of RNase-free water to columns, allowed to sit for 2-4 minutes and spun for 3 min at 
3000 x g (3690-3710 rpm, Beckman GS-6 or a similar centrifuge). The elution was 
repeated with another lSOjuil or 500 nl of RNase-free water into the same tube. The 
elution was precipitated using the LiCl precipitation protocol, exemplified in 
Example 2, and resuspended in RNA storage buffer. 

[0118] To measure yield, the O.D. reading was taken at 260 nm. About 2.0 jlxI 
RNA was added to 98 jil H20 and the O.D. reading was taken and calculated as 
follows: 

(Absorbance) x (dilution factor) x (40)/1000 = amount of RNA in ng/ml 
Example: absorbance = 0.45 
dilution factor = 50 

(0.45) x 50 x 40 = RNA concentration in jxg/ml 
1000 

[0119] The yield should be between 200-400 \ig of total RNA from a T-75 flask 
with greater than 50% confluency. The sample was stored in -80°C freezer. 
Example 4 Identifying and isolating genes involved in toxicological responses 
[0120] CANINE KIDNEY CELLS MDCK (ATCC ACCESSION NUMBER 
CCL-34) WERE DIVIDED INTO TWO ALIQUOTS. ONE GROUP WAS 
TREATED WITH CADMIUM CHLORIDE (SIGMA C-2544) AT THREE 
DIFFERENT CONCENTRATIONS OF 0.1 jiM, 1 jaM, AND 10 nM FOR 24 
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HOURS AND THE OTHER GROUP OF CELLS REMAINED UNTREATED FOR 
CONTROL PURPOSES. RNA WAS ISOLATED FROM BOTH GROUPS OF 
CELLS USING MESSAGECLEAN® KIT FROM GENHUNTER®. THE 
PROTOCOLS FROM THE MESSAGECLEAN® KIT WERE MODIFIED TO 
GENERATE MORE OPTIMAL CONDITIONS FOR REMOVING DNA 
CONTAMINATION. THEN, THESE INGREDIENTS WERE ADDED: 50 ML 
TOTAL RNA, 5.7 ML 10X REACTION BUFFER, 1 .0 ML DNASE 1(10 
UNITS/ML) FOR A TOTAL VOLUME OF 56.7 ML. THE INGREDIENTS WERE 
MIXED WELL AND INCUBATED FOR 30 MINUTES AT 37° CELSIUS. THEN 
40 ML PHENOL/CHLOROFORM MIXTURE (1:1 VOLUME) WAS ADDED AND 
THE MIXTURE WAS VORTEXED FOR 30 SECONDS AND ALLOWED TO SIT 
ON ICE FOR 10 MINUTES. THEN THE TUBE CONTAINING THE MDCTURE 
WAS SPUN IN AN EPPENDORF CENTRIFUGE AT 4 DEGREES FOR 5 
MINUTES AT MAXIMUM SPEED. THE UPPER PHASE WAS COLLECTED, 
TRANSFERRED TO A NEW TUBE AND 5 ML OF 3M NAOAC AND 200 ML 
95% ETHANOL WAS ADDED TO THE UPPER PHASE. THE MIXTURE WAS 
ALLOWED TO SIT FOR AT LEAST ONE HOUR AT -80° C AND THEN SPUN 
FOR ABOUT 10 MINUTES AT 4° C. THE SUPERNATANT WAS REMOVED 
AND THE RNA DRIED FOR A FEW MINUTES. SUBSEQUENTLY, THE RNA 
WAS SUSPENDED IN 1 1 ML DEPC H 2 0. 1 ML WAS USED TO MEASURE 
A 26 o/280 IN 50 ML H 2 0. THE RNA WAS STORED AS 1-2 MG ALIQUOTS AT - 
80°C. IMMEDIATELY PRIOR TO DIFFERENTIAL DISPLAY, THE 
APPROPRIATE AMOUNT OF RNA WAS DILUTED TO 0.1 MG/ML WITH 
DEPC H 2 0 . IT IS IMPORTANT TO AVOID USING THE DILUTED RNA 
AFTER FREEZE-THAW CYCLE. 

[0121 ] RNAMAGE® KITS WERE USED AND PROTOCOLS FROM THE 
RNAIMAGE® KITS WERE ALTERED TO OPTIMIZE MORE SUCCESSFUL 
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MRNA DIFFERENTIAL DISPLAY. THE FOLLOWING SECTION DESCRIBES 
THE METHOD BY WHICH THIS WAS ACCOMPLISHED: 
Reverse transcription 

[0122] IN A TUBE, THE FOLLOWING INGREDIENTS WERE ADDED: 9.4 
ML DH 2 0, 4.0 ML 5X RT BUFFER, 1.6 ML DNTP (250 MM), 2.0 ML OF 0.1 
MG/ML FRESHLY DILUTED TOTAL RNA THAT WAS DNASE-FREE, 2.0 ML 
H-T„M (2 MM) FOR A TOTAL VOLUME OF 19 ML. THE INGREDIENTS 
WERE MDCED WELL AND INCUBATED AT 65°C FOR 5 MINUTES, 37°C FOR 
60 MINUTES, 75°C FOR 5 MINUTES, AND HELD AT 4°C. AFTER THE TUBES 
HAD BEEN AT 37°C FOR 10 MINUTES, AND 1 ML OF SUPERSCRIPT II 
REVERSE TRANSCRIPTASE (LIFE TECHNOLOGIES INC.) WAS ADDED TO 
EACH REACTION, AND QUICKLY MDCED BY FINGER TAPPING THE 
TUBES BEFORE THE INCUBATION CONTINUED. AT THE END OF THE 
REVERSE TRANSCRIPTION, THE TUBES WERE SPUN BRIEFLY TO 
COLLECT CONDENSATION. THE TUBES WERE SET ON ICE FOR PCR OR 
STORED AT -20°C FOR LATER USE. 
PCR 

[0123] THE FOLLOWING INGREDIENTS WERE USED FOR A PCR 
REACTION: 10 ML DH 2 0, 2 ML 1 OX PCR BUFFER, 1.6 ML DNTP (25 MM), 2 
ML OF 2 MM H-AP PRIMER, 2 ML OF 2 MM H-T, ,M, 2 ML RT-MIX 
DESCRIBED ABOVE (MUST CONTAIN THE SAME H-Ti ,M USED FOR PCR), 
0.2 ML a- 33 P DATP (2000 CI/MMOLE), 0.2 ML TAQ DNA POLYMERASE 
FROM PE BIOSYSTEMS FOR A TOTAL VOLUME OF 20 ML. THE TUBE 
CONTAINING ALL THESE INGREDIENTS WERE MDCED WELL BY 
PIPETING UP AND DOWN AND PLACED IN A THERMOCYCLER AT 95°C 
FOR 5 MINUTES AND THEN AMPLIFIED FOR 40 CYCLES UNDER THE 
CONDITIONS OF 94°C FOR 30 SECONDS, 40°C FOR 2 MINUTES, 72°C FOR 30 



37 



SECONDS AND FINALLY HELD AT 4°C UNTIL THE SAMPLES ARE 
REMOVED FROM THE THERMOCYCLER. 
Gel electrophoresis 

[01 24] A 6% DENATURING POLY ACRYL AMIDE GEL IN TBE WAS 
PREPARED AND ALLOWED TO POLYMERIZE FOR AT LEAST 2 HOURS 
BEFORE USING. THEN THE GEL WAS RUN FOR ABOUT 30 MINUTES 
BEFORE ANY SAMPLES WERE LOADED. IT IS IMPORTANT FOR ALL THE 
SAMPLE WELLS IN THE GEL TO BE FLUSHED AND CLEARED OF ALL 
UREA PRIOR TO LOADING ANY SAMPLES IN THE WELLS. ABOUT 3.5 ML 
OF EACH SAMPLE WAS MIXED WITH 2 ML OF LOADING DYE AND 
INCUBATED AT 80°C FOR 2 MINUTES IMMEDIATELY BEFORE LOADING 
ONTO THE 6% GEL. IN THIS EXAMPLE, THE LOADING DYE WAS XYLENE 
AND AFTER THE GEL WAS LOADED WITH THE SAMPLES OBTAINED 
FROM THE ROUNDS OF PCR, THE GEL WAS RUN AT 60 WATTS OF 
CONSTANT POWER UNTIL THE XYLENE DYE WAS ABOUT 6 INCHES 
FROM THE BOTTOM OF THE GEL. ONCE THE POWER WAS TURNED OFF, 
THE GEL WAS BLOTTED ONTO A LARGE SHEET OF EXPOSED 
AUTORADIOGRAPH FILM. THE GEL WAS COVERED WITH PLASTIC 
WRAP AND UNDER DARK CONDITIONS, THE GEL WAS PLACED IN A 
LARGE AUTORADIOGRAPH CASSETTE WITH A NEW SHEET OF 
UNEXPOSED FILM, MARKED FOR ORIENTATION, AND THE FILM WAS 
ALLOWED TO BE EXPOSED TO THE GEL AT -80°C. THE EXPOSURE 
PERIOD CAN BE ANYWHERE FROM OVERNIGHT TO 72 HOURS. ONCE 
THE FILM HAS BEEN DEVELOPED, BANDS OF INTEREST WERE 
IDENTIFIED BY ALIGNMENT WITH THE DEVELOPED FILM AND 
SUBSEQUENTLY ISOLATED BY CUTTING THE BAND OF INTEREST OUT 
OF THE POLYACRYLAMIDE GEL WITH A CLEAN SCALPEL BLADE. THE 
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ISOLATED BAND WAS PLACED IN 100 ML OF WATER AND BOILED AT 
95% FOR 5 MINUTES. 
PCR to amplify gel band 

[0125] PCR WAS SET UP TO AMPLIFY THE GEL BAND. THE RE- 
AMPLIFICATION SHOULD BE DONE USING THE SAME PRIMER SET AND 
PCR CONDITIONS EXCEPT THE DNTP CONCENTRATIONS SHOULD BE AT 
20 MM. THE FOLLOWING INGREDIENTS WERE COMBINED FOR THE PCR 
REACTION: 20.4 ML H 2 0, 4 ML 10X PCR BUFFER, 3.2 ML OF 250 MM DNTPS 
, 4 ML OF 2 MM H-AP PRIMERS, 4 ML OF 2 MM H-T, ,M, 4 ML TEMPLATE 
(OUT OF THE 100 ML CONTAINING GEL BAND), AND 0.5 ML TAQ 
POLYMERASE FOR A TOTAL VOLUME OF 40 ML. THESE INGREDIENTS 
WERE HEATED TO 95°C FOR 5 MINUTES AND THEN CYCLED FOR 40 
CYCLES UNDER THE CONDITIONS OF 94°C FOR 30 SECONDS, 40°C FOR 2 
MINUTES, 72°C FOR 30 SECONDS FOLLOWED BY A FINAL EXTENSION AT 
72°C FOR 5 MINUTES AND FINALLY HELD AT 4°C UNTIL THE SAMPLES 
ARE REMOVED FROM THE THERMOCYCLER. ABOUT 4 ML OF THE PCR 
REACTION WAS REMOVED AND RUN ON A 1% AGAROSE GEL TO 
ASCERTAIN THE SUCCESS OF THE PCR REACTION. 
Cloning amplified fragments 

[0126] TO CLONE THE AMPLIFIED FRAGMENTS, PRODUCTS FROM 
DIFFERENT SOURCES (E.G., GENHUNTER OR INVITROGEN) MAY BE 
USED TO ACHIEVE THE DESIRED CLONED PRODUCT. IN THIS EXAMPLE, 
INVITROGEN'S TOPO TA CLONING KIT® WAS USED AND THE 
FOLLOWING MATERIAL WAS COMBINED IN A REACTION TUBE: 2 ML OF 
FRESHLY RUN PCR PRODUCT, 2 ML OF STERILE H 2 0, 1 ML OF PCR-TOPO 
VECTOR FOR A FINAL VOLUME OF 5 ML. THE COMBINED INGREDIENTS 
WERE MIXED GENTLY AND INCUBATED FOR 5 MINUTES AT ROOM 
TEMPERATURE. THEN 1 ML OF 6X TOPO CLONING STOP SOLUTION WAS 
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ADDED AND ALL COMBINED INGREDIENTS WERE MIXED FOR ABOUT 10 
SECONDS AT ROOM TEMPERATURE AND THEN SET ON ICE. ONE 
SHOT™ CELLS WERE THAWED ON ICE. 2 ML OF THE TOPO CLONING 
REACTION WAS ADDED TO THE ONE SHOT™ CELLS, MIXED, AND 
INCUBATED ON ICE FOR 30 MINUTES. THE CELLS WERE HEAT 
SHOCKED AT 42°C FOR 30 SECONDS WITHOUT SHAKING AND 
INCUBATED ON ICE FOR 2 MINUTES. THEN 250 ML OF ROOM 
TEMPERATURE SOC WAS ADDED TO THE HEAT SHOCKED CELLS AND 
MIXED. THE CELLS WERE THEN PLACED AT 37°C FOR 30 MINUTES. 
ABOUT 50-100 ML OF THE CELLS WERE SPREAD ON 2 XYT PLATES 
CONTAINING 100 MG/ML AMPICILLIN AND X-GAL. THE PLATES WERE 
INCUBATED OVERNIGHT AT 37°C AND THE NEXT MORNING, 3 WHITE 
COLONIES WERE SELECTED FOR ANALYSIS. 
Screening colonies for correct reco mbinant plasmids 
[0127] PCR WAS USED TO ASCERTAIN WHETHER THE WHITE 
COLONIES SELECTED CONTAINED THE CORRECT RECOMBINANT 
PLASMID. THE FOLLOWING INGREDIENTS WERE COMBINED FOR THE 
PCR REACTION: 21 ML H 2 0, 2.5 ML 10X PCR BUFFER, 0.12 ML OF 10 MM 
DNTPS, 1 ML OF 25 NG/ML T7 PRIMER, 1 ML GENE SPECIFIC LEFT OR 
RIGHT PRIMER AT 25 NG/ML, TEMPLATE (A TOOTHPICK WAS USED TO 
TRANSFER COLONY FROM TRANSFORMATION PLATE TO TUBE BY 
SWISHING THE TOOTHPICK AROUND IN THE REACTION MIX), AND 0.5 
ML TAQ POLYMERASE FOR A TOTAL VOLUME OF 25 ML. THE 
REACTION MIX WAS RUN AT 95°C FOR 5 MINUTES AND THEN CYCLED 
35 TIMES UNDER THE CONDITIONS OF 95° C FOR 30 SECONDS, 45°C FOR 
30 SECONDS, 72° C FOR 30 SECONDS, AND FOLLOWED BY 72° C FOR 5 
MINUTES AND FINALLY 4°C UNTIL SAMPLES ARE REMOVED FROM THE 
THERMOCYCLER. ABOUT 4 ML OF THE PCR PRODUCT WAS REMOVED 
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AND RUN ON A 1% AGAROSE GEL TO ASCERTAIN THE SUCCESS OF THE 
PCR REACTION. BACTERIAL COLONIES CORRESPONDING TO THE 
COLONIES WHICH YIELDED POSITIVE PCR RESULTS WERE GROWN 
OVERNIGHT IN LB MEDIA CONTAINING 100 MG/ML AMPICILLIN AT 37° C 
WITH CONSTANT SHAKING. PLASMID DNA WERE ISOLATED FROM THE 
OVERNIGHT CULTURES AND SEQUENCED USING A T7 PRIMER. 
SEQUENCES WERE THEN COMPARED TO SEQUENCES IN THE GENBANK 
DATABASE TO CONFIRM THAT THE CORRECT GENE FRAGMENT WAS 
CLONED. GENE FRAGMENTS WERE THEN AMPLIFIED BY PCR FROM THE 
PLASMID DNA. THE UNINCORPORATED PRIMERS AND DNTPS WERE 
REMOVED AND THE RESULTING GENE FRAGMENTS WERE ARRAYED 
ON GLASS SLIDES FOR THE PURPOSES OF MEASURING DIFFERENTIAL 
GENE EXPRESSION USING THE PHASE-1 MOLECULAR TOXICOLOGY 
MICROARRAY PRODUCTS. TABLE 5 INDICATES TOXICOLOGICALLY 
RELEVANT GENES WHICH HAVE BEEN IDENTIFIED USING METHODS 
DISCLOSED IN THIS EXAMPLE. 

Example 5 Identifying and isolating toxico lnpicallv relevant penes from canine 
databases 

[0128] ONE METHOD THAT WAS USED TO IDENTIFY AND ISOLATE 
TOXICOLOGICALLY RELEVANT GENES FOR INCLUSION IN A CANINE 
ARRAY WAS TO SEARCH A PUBLIC DATABASE (E.G.,, GENBANK) FOR 
TOXICOLOGICALLY RELEVANT CANINE GENES. ONCE THESE GENES 
WERE IDENTIFIED, PRIMERS WERE OBTAINED AND USED IN AN 
AMPLIFICATION PROCESS WITH CDNA LIBRARY MADE FROM CANINE 
CELLS. AS DISCLOSED HEREIN, CDNA LIBRARY CAN BE MADE FROM A 
VARIETY OF SOURCES. IN THIS EXAMPLE, THE CDNA LIBRARY WAS 
MADE FROM BEAGLE LIVER CELLS. THE AMPLIFIED PRODUCT WAS 
CLONED INTO AN EXPRESSION VECTOR AND SEQUENCED TO CONFIRM 
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THAT THE SEQUENCE MATCHED OR WAS SUBSTANTIALLY SIMILAR TO 
THE GENE SEQUENCE INFORMATION OBTAINED FROM GENBANK. 
CONFIRMED AMPLIFIED GENE PRODUCTS WERE THEN INCORPORATED 
INTO A CANINE ARRAY USING THE METHODS DISCLOSED HEREIN TO 
IMMOBILIZE THE GENE PRODUCT, OR TARGET SEQUENCE, TO A GLASS 
SLIDE. TOXICOLOGICALLY RELEVANT GENES WHICH HAVE BEEN 
IDENTIFIED AND ISOLATED IN THIS MANNER ARE LISTED IN TABLE 1 . 
Example 6 Identifying and isolating toxicologicallv relevant genes from human 
databases 

[0129] ONE METHOD THAT WAS USED TO IDENTIFY AND ISOLATE 
TOXICOLOGICALLY RELEVANT GENES FOR INCLUSION IN A CANINE 
ARRAY WAS TO SEARCH A PUBLIC DATABASE (E.G.,, GENBANK) FOR 
TOXICOLOGICALLY RELEVANT HUMAN GENES. ONCE THESE GENES 
WERE IDENTIFIED, PRIMERS WERE OBTAINED AND USED IN AN 
AMPLIFICATION PROCESS WITH CDNA LIBRARY MADE FROM CANINE 
CELLS. AS DISCLOSED HEREIN, CDNA LIBRARY CAN BE MADE FROM A 
VARIETY OF SOURCES. IN THIS EXAMPLE, THE CDNA LIBRARY WAS 
MADE FROM BEAGLE LIVER CELLS. THE AMPLIFIED PRODUCT WAS 
CLONED INTO AN EXPRESSION VECTOR AND SEQUENCED TO CONFIRM 
THAT THE SEQUENCE MATCHED OR WAS SUBSTANTIALLY SIMILAR TO 
THE GENE SEQUENCE INFORMATION OBTAINED FROM GENBANK. 
CONFIRMED AMPLIFIED GENE PRODUCTS WERE THEN INCORPORATED 
INTO A CANINE ARRAY USING THE METHODS DISCLOSED HEREIN TO 
IMMOBILIZE THE GENE PRODUCT, OR TARGET SEQUENCE, TO A GLASS 
SLIDE. TOXICOLOGICALLY RELEVANT GENES WHICH HAVE BEEN 
IDENTIFIED AND ISOLATED IN THIS MANNER ARE LISTED IN TABLE 6. 




Example 7 Identifying and isolating toxicol ogicallv relevant penes using denovo 
primers 

[0130] ANOTHER METHOD WAS USED TO IDENTIFY AND ISOLATE 
TOXICOLOGICALLY RELEVANT GENES. TOXICOLOGICALLY RELEVANT 
GENES WERE IDENTIFIED USING A PUBLIC DATABASE {E.G.,, GENBANK) 
AND SEQUENCES CORRESPONDING WITHIN THESE GENES WERE 
SYNTHESIZED DE NOVO AND USED IN AMPLIFICATION REACTIONS. 
THE AMPLIFIED PRODUCT WAS CLONED INTO AN EXPRESSION VECTOR 
AND SEQUENCED TO CONFIRM THAT THE SEQUENCE MATCHED OR 
WAS SUBSTANTIALLY SIMILAR TO THE GENE SEQUENCE INFORMATION 
OBTAINED FROM GENBANK. CONFIRMED AMPLIFIED GENE PRODUCTS 
WERE THEN INCORPORATED INTO A CANINE ARRAY USING THE 
METHODS DISCLOSED HEREIN TO IMMOBILIZE THE GENE PRODUCT, OR 
TARGET SEQUENCE, TO A GLASS SLIDE. TOXICOLOGICALLY 
RELEVANT GENES WHICH HAVE BEEN IDENTIFIED AND ISOLATED IN 
THIS MANNER ARE LISTED IN TABLE 3. 
[0131] 

Example 8 Attaching toxicologicallv r elevant genes to glass slides 
[0132] THE GENES TO BE ATTACHED TO THE GLASS SLIDES CAN 
BE AMPLIFIED AS PROVIDED HEREIN. AN IMPORTANT 
MODIFICATION TO THE AMPLIFICATION PROCESS WAS THE 
INCLUSION OF AMINE PRIMERS, WHICH CAN BE OBTAINED FROM 
ANY COMMERCIAL SOURCE, E.G., SYNTHEGEN, SUCH THAT A 
REACTIVE AMINE GROUP, A DERIVATIVE THEREOF, OR ANOTHER 
REACTIVE GROUP WAS INCLUDED IN THE AMPLIFIED PRODUCT. 
THE AMPLIFIED PRODUCT WAS PURIFIED BY ANY NUMBER OF 
METHODS DISCLOSED HEREIN AND IMMOBILIZED OR "SPOTTED" 
ONTO A SOLID SUBSTRATE, SUCH AS A GLASS SLIDE, WHICH CAN 
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REACT WITH THE AMINE GROUP ON THE AMPLIFIED PRODUCT AND 
FORM A COVALENT LINKAGE. 
MP Array Spotter Operation 

[0133] The terminology and equipment used in this example comprised the 
following: 

Spotter: MD Generation II Array Spotter main instrument 

Spotting Chamber: Area of spotter enclosed in glass which houses the pins, 
plates, trays and most spotter machinery. 

Controller: Dedicated Dell Computer and Monitor to right of Spotter 

Unit 

Pi ns: (6) fine tubes in the Spotter Unit which pick-up and spot 

the Target 

Slides: Std. size glass microscope slides with a special coating on 

one side 

Plates: Plastic 96 well plates which hold the Target solution to be 

spotted 

Target: A solution of PCR product which the spotter deposits on 

the slides. 

N2 Tank: 5 ft. high steel gas tank labeled "Nitrogen, Compressed" 

N2 : The N2 gas from the N2 tank 

Air Conditioner: Kenmore air conditioner installed in window of spotting 
chamber 

Humidifier 1 : Essick 2000 Evaporative Cooler against the window 
Humidifier 2 : Bemis Airflow with white flexible duck into the Spotter 

Unit 

Humidifier 3 : Bemis Airflow against the wall 

Humidifier 4: Kenmore QuietComfort 7 

Vacuum Pump: Gast Laboratory Oilless Piston Vacuum Pump 
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Dampbox: The plastic sealable container containing an NaCl / water 

slurry 

[0134] Materials used for reagent solutions were: Nanopure water, 0.2 M KC1 

(1/10 dilution of Stock 2MKCL in water), and 95% EtOH Reagent. The 
temperature control was adjusted to 60°. The spotter chambers were adjusted to be 
greater than 39 % relative humidity and less than 65° C. The spotting pins were pre- 
washed for 20 cycles. 
Slide Preparation/Loading: 

[0135] When the pre-wash was completed, the slides were first each blown with 
N2 gas for about 2 seconds per side. The slides were inserted into the Spotter 
following Array Spotter Run Values. The slides were aligned using a clean narrow 
rod orienting it on the center right edge of the slide and gently pushed to the left until 
the slide was aligned vertically against the metal pins. After slides were loaded and 
straightened, a visual check was done to make sure no more debris had fallen. The 
humidity was confirmed to be greater than 39% relative humidity. The MD spotter 
recognizes 16 plates as a maximum for a run and will pause automatically after 8 
plates. The MD spotter also advances sequentially to plates in an invariable order 
and is not programmable to accommodate unique plate sourcing scheme. Therefore, 
it was important to manually rotate (or shuffle) plates to accomplish the spotting for 
the canine arrays. 

BLOCKING (SI mF PREPAR ATION POST-SPOTTING) 
[0136] THIS BLOCKING PROCEDURE IS IMPORTANT BECAUSE IT 
REDUCES THE NON-SPECIFIC BACKGROUND SIGNALS. THE 
AMOUNTS PROVIDED IN THIS PROTOCOL ARE FOR 19 SLIDES, 
HOWEVER, A SKILLED ARTISAN MAY MAKE MODIFICATIONS 
ACCORDINGLY. MORE STAINING DISHES AND SLIDE RACKS WILL 
BE REQUIRED IF MORE THAN 19 SLIDES ARE TO BE BLOCKED. A 
CLEAN GLASS CONTAINER WAS OBTAINED AND FILLED WITH 
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NANOPURE H20. THE CONTAINER WAS PLACED ON A HOT PLATE 
AND HEATED TO A HIGH TEMPERATURE. A BLOCKING SOLUTION 
WAS MADE BY ADDING 2.5 ML OF 20% SDS TO 500 ML BLOCKING 
SOLUTION BOTTLE. THE BLOCKING SOLUTION WAS WARMED IN 
MICROWAVE FOR 2.5 MINUTES AND CHECKED TO DETERMINE IF 
THE TEMPERATURE HAD REACHED 50°C. IF THE TEMPERATURE OF 
THE SOLUTION WAS NOT AT YET 50°C, THEN THE SOLUTION WAS 
WARMED IN THE MICROWAVE AT 10 SECOND INTERVALS UNTIL IT 
REACHED THE DESIRED TEMPERATURE. ONE STAINING DISH WAS 
PLACED ON AN ORBITAL SHAKER WITH 4X SSC SOLUTION AND 
TURNED TO AN AGITATION SPEED OF 75 RPM. SLIDES WERE PLACED 
IN METAL RACKS AND PLACED IN BOILING WATER FOR SEVERAL 
MINUTES (E.G., 2 MINUTES). THE SLIDES WERE TAKEN OUT OF 
BOILING WATER AND ALLOWED TO COOL BRIEFLY. THE SLIDES 
WERE THEN TRANSFERRED TO STAINING CONTAINER CONTAINING 
4X SSC SOLUTION ON ORBITAL SHAKER FOR SEVERAL MINUTES 
{E.G., 2 MINUTES), RINSED WITH NANOPURE WATER IN A STAINING 
CONTAINER, AND THEN BRIEFLY PLACED IN BLOCKING SOLUTION 
FOR ABOUT 15 MINUTES. AFTER 15 MINUTES, THE SLIDES WERE 
TAKEN OUT OF THE BLOCKING SOLUTION AND RINSED THREE 
TIMES BY DIPPING INTO THREE SEPARATE CONTAINERS WITH 
NANOPURE WATER EACH TIME. THE TOPS OF THE SLIDES WERE 
DABBED LIGHTLY WITH A TISSUE AND THE SLIDES WERE PLACED 
IN A CENTRIFUGE FOR ABOUT 5 MINUTES AT A SPEED OF 1000 RPM. 

Example 9 Microarrav RT Reaction 

[0137] Fluorescence-labeled first strand cDNA probe was made from total or 
mRNA by first isolating RNA from control and treated cells, disclosed supra. This 
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probe is hybridized to microarray slides spotted with DNA specific for 
toxicologically relevant genes. The materials needed to practice this example are: 
total or messenger RNA, primer, Superscript II buffer, dithiothreitol (DTT), 
nucleotide mix, Cy3 or Cy5 dye, Superscript II (RT), ammonium acetate, 70% EtOH, 
PCR machine, and ice. 

[0138] The volume of each sample that would contain 20ug of total RNA (or 2ug 
of mRNA) was calculated. The amount of DEPC water needed to bring the total 
volume of each RNA sample to 14 (xl was also calculated. If RNA is too dilute, the 
samples are concentrated to a volume of less than 14 ul in a speedvac without heat. 
The speedvac must be capable of generating a vacuum of 0 Milli-Torr so that samples 
can freeze dry under these conditions. Sufficient volume of DEPC water was added 
to bring the total volume of each RNA sample to 14 ul. Each PCR tube was labeled 
with the name of the sample or control reaction. The appropriate volume of DEPC 
water and 8 ul of anchored oligo dT mix (stored at -20°C) was added to each tube. 
[0139] Then the appropriate volume of each RNA sample was added to the 
labeled PCR tube. The samples were mixed by pipeting. The tubes were kept on ice 
until all samples are ready for the next step. It is preferable for the tubes to kept on 
ice until the next step is ready to proceed. The samples were incubated in a PCR 
machine for 10 minutes at 70°C followed by 4°C incubation period until the sample 
tubes were ready to be retrieved. The sample tubes were left at 4°C for at least 2 
minutes. 

[0140] The Cy dyes are light sensitive, so any solutions or samples containing 
Cy-dyes should be kept out of light as much as possible (e.g., cover with foil) after 
this point in the process. Sufficient amounts of Cy3 and Cy5 reverse transcription 
mix were prepared for one to two more reactions than would actually be run by 
scaling up the following recipes: 
[0141] 
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For labeling with Cv3 

8 ul 5x First Strand Buffer for Superscript II 

4 ul 0.1 M DTT 

2 ul Nucleotide Mix 

2 ul of 1 :8 dilution of Cy3 (e.g.,, 0.125mM Cy3dCTP). 
2 ul Superscript II 



For labeling with Cy5 

8 ul 5x First Strand Buffer for Superscript II 
4ul 0.1 M DTT 
2 ul Nucleotide Mix 

2 ul of 1:10 dilution of Cy5 (e.g.,, O.lmM Cy5dCTP). 
2 ul Superscript II 

[0142] About 18 ul of the pink Cy3 mix was added to each treated sample and 1 8 
ul of the blue Cy5 mix was added to each control sample. Each sample was mixed 
by pipeting. The samples were placed in a PCR machine for 2 hours at 45°C 
followed by 4°C until the sample tubes were ready to be retrieved. The samples were 
transferred to Eppendorf tubes containing 600 ul of ethanol precipitation mixture. 
Some of the EtOH precipitation mixture was used to rinse the PCR tubes. The tubes 
were inverted to mix. Samples were placed in -80°C freezer for at least 20-30 
minutes. If desired, samples may be left at -20°C overnight or over the weekend. 
[0143] The samples were centrifuged for 15 minutes at 20800 x g (14000 rpm in 
Eppendorf model 5417C) and carefully the supernatant was decanted. A visible 
pellet was seen (pink/red for Cy3, blue for Cy5). It is a preferable to centrifuge the 
tubes at a fixed position so the pellet will be at a known area in the tube. In some rare 
instances, the probe is seen spread on one side of the tube instead of a tight pellet. If 
the pellet is white or nonexistent, the reaction has not occurred to maximal efficiency. 
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[0144] Ice cold 70% EtOH (about 1 ml per tube) was used to wash the tubes and 
the tubes were subsequently inverted to clean tube and pellet. The tubes were 
centrifuged for 10 minutes at 20800 x g (14000 rpm in Eppendorf model 5417C), 
then the supernatant was carefully decanted. The tubes were flash spun and any 
remaining EtOH was removed with a pipet. The tubes were air dried for about 5 to 
10 minutes, protected from light. The length of drying time will depend on the 
natural humidity of the environment. For example, an environment in Santa Fe would 
require about 2 to 5 minutes of drying time. It is preferable that the pellet are not 
overdried. 

[0145] When the pellets were dried, they are resuspended in 80 ul nanopure 
water. The cDNA/mRNA hybrid was denatured by heating for 5 minutes at 95°C in a 
heat block and flash spun. 

Example 10 Purification of Cv -Dve Labeled cDNA 

[0146] To purify fluorescence-labeled first strand cDNA probes, the following 
materials were used: Millipore MAHV N45 96 well plate, v-bottom 96 well plate 
(Costar), Wizard DNA binding Resin, wide orifice pipette tips for 200 to 300 \x\ 
volumes, isopropanol, nanopure water. It is highly preferable to keep the plates 
aligned at all times during centrifugation. Misaligned plates can lead to sample cross 
contamination and/or sample loss. It is also important that plate carriers are seated 
properly in the centrifuge rotor. 

[0147] The lid of a "Millipore MAHV N45" 96 well plate was labeled with the 
appropriate sample numbers. A blue gasket and waste plate (v-bottom 96 well) was 
attached. Wizard DNA Binding Resin (Promega catalog #A1 151) was shaken 
immediately prior to use for thorough resuspension. About 160 \i\ of Wizard DNA 
Binding Resin was added to each well of the filter plate that was used. If this was 
done with a multi-channel pipette, wide orifice pipette tips would have been used to 
prevent clogging. It is highly preferable not to touch or puncture the membrane of 
the filter plate with a pipette tip. Probes were added to the appropriate wells (80 |il 
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cDNA samples) containing the Binding Resin. The reaction is mixed by pipeting up 
and down -10 times. It is preferable to use regular, unfiltered pipette tips for this step. 
The plates were centrifuged at 2500 rpm for 5 minutes (Beckman GS-6 or equivalent) 
and then the filtrate was decanted. About 200 ul of 80% isopropanol was added, the 
plates were spun for 5 minutes at 2500 rpm, and the filtrate was discarded. Then the 
80% isopropanol wash and spin step was repeated. The filter plate was placed on a 
clean collection plate (v-bottom 96 well) and 80 ul of Nanopure water, pH 8.0-8.5 
was added. The pH was adjusted with NaOH. The filter plate was secured to the 
collection plate with tape to ensure that the plate did not slide during the final spin. 
The plate sat for 5 minutes and was centrifuged for 7 minutes at 2500 rpm. If there 
are replicates of samples they should be pooled. 
Example 1 1 Fluorescence Reading s of cDNA Probe 

[0148] To semi-quantitatively assess the incorporation of fluorescence into cDNA 
probes and to concentrate probes prior to hybridization, the following material was 
used: 384 well, 100 ul assay plate (Falcon Microtest catalog #35-3980) and Wallac 
Victor 1420 Multilabel counter (or equivalent). 

[0149] It is preferable that a consistent amount of cDNA is pipeted into the 384- 
well plate wells because readings will vary with volume. Controls or identical 
samples should be pooled at this step, if required. The probes were transferred from 
the Millipore 96 well plate to every other well of a 384 well assay plate (Falcon 
Microtest). This was done using a multi-channel pipette. For replicate samples that 
have been pooled, 60 ul aliquots were transferred into wells of the assay plate. 
[0150] The Cy-3 and Cy-5 fluorescence was analyzed using the Wallac 1420 
workstation programmed for reading Cy3-Cy-5 in the 384-well format and the data 
was saved to disk. The typical range for Cy-3 (20ug) is 250-700,000 fluorescence 
units. The typical range for Cy-5 (20ug) is 100-250,000 fluorescence units. Settings 
for the Wallac 1420 fluorescence analyzer were as follows: 
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Cv3 

CW lamp energy -30445 

Lamp filter =P550slotB3 

Emission filter= D572 dysprosium slot A4 

Emission aperture = normal 

Count time =0.1 s 

Cv5 

CW lamp energy =30445 

Lamp filter = D642 samarium slot B7 

Emission filter= D670 slot A8 

Emission aperture = normal 

Count time =0.1 s 

[0151] Dr y-down Process 

[0152] Concentration of the cDNA probes is highly preferable so that they can be 
resuspended in hybridization buffer at the appropriate volume. The volume of the 
control cDNA (Cy-5) was measured and divide by the number of samples to 
determine the appropriate amount to add to each test cDNA (Cy-3). Eppendorf tubes 
were labeled for each test sample and the appropriate amount of control cDNA was 
allocated into each tube. The test samples (Cy-3) were added to the appropriate 
tubes. These tubes were placed in a speed-vac to dry down, with foil covering any 
windows on the speed vac. At this point, heat (45°C) may be used to expedite the 
drying process. Time will vary depending on the machinery. The drying process 
takes about one hour for 150 ul samples dried in the Savant. Samples may be saved 
in dried form at -20°C for up to 14 days. 
Example 12 Microarr fly Hybridization 

[0153] To hybridize labeled cDNA probes to single stranded, covalently bound 
DNA target genes on glass slide microarrays, the following material were used: 
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formamide, SSC, SDS, 2 urn syringe filter, salmon sperm DNA, hybridization 
chambers, incubator, coverslips, parafilm, heat blocks. It is preferable that the array is 
completely covered to ensure proper hybridization. 

[0154] About 30 ul of hybridization buffer was prepared per sample. Slightly 
more than is what is needed should be made since about 100 ul can be lost during 
filtration. 

Hybridization Buffer: for 1 00 ul: 

50% Formamide 50 p.1 formamide 

5XSSC 25ul20XSSC 
0.1% SDS 25 ul 0.4% SDS 

[01 55] The solution was filtered through 0.2 urn syringe filter, then the volume 
was measured. About 1 ul of salmon sperm DNA (lOmg/ml) was added per 100 ul 
of buffer. Materials used for hybridization were: 2 Eppendorf tube racks, 
hybridization chambers (2 arrays per chamber), slides, coverslips, and parafilm. 
About 30 ul of nanopure water was added to each hybridization chamber. Slides and 
coverslips were cleaned using N 2 stream. About 30 ul of hybridization buffer was 
added to dried probe and vortexed gently for 5 seconds. The probe remained in the 
dark for 10-15 minutes at room temperature and then was gently vortexed for several 
seconds and then was flash spun in the microfuge. The probes were boiled for 5 
minutes and centrifuged for 3 min at 20800 x g (14000 rpm, Eppendorf model 
5417C). Probes were placed in 70 °C heat block. Each probe remained in this heat 
block until it was ready for hybridization. 

[01 56] Pipette 25 ul onto a coverslip. It is highly preferable to avoid the material 
at the bottom of the tube and to avoid generating air bubbles. This may mean leaving 
about 1 ul remaining in the pipette tip . The slide was gently lowered, face side 
down, onto the sample so that the coverslip covered that portion of the slide 
containing the array. Slides were placed in a hybridization chamber (2 per chamber). 
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The lid of the chamber was wrapped with parafilm and the slides were placed in a 
42°C humidity chamber in a 42°C incubator . It is preferable to not let probes or 
slides sit at room temperature for long periods. The slides were incubated for 18-24 
hours. 

Post-Hybridization Washing 

[0157] To obtain single stranded cDNA probes on the array, all non-specifically 
bound cDNA probe should be removed from the array. Removal of all non- 
specifically bound cDNA probe was accomplished by washing the array and using 
the following materials: slide holder, glass washing dish, SSC, SDS, and nanopure 
water. It is highly preferable that great caution be used with the standard wash 
conditions as deviations can greatly affect data. 

[0158] Six glass buffer chambers and glass slide holders were set up with 2X 
SSC buffer heated to 30-34°C and used to fill up glass dish to 3/4th of volume or 
enough to submerge the microarrays. It is important to exercise caution in heating of 
the 2X SSC buffer since a temperature of greater than 35°C might strip off the 
probes. The slides were removed from chamber and placed in glass slide holders. It 
is preferable that the slides are not allowed dry out. The slides were placed in 2X 
SSC buffer but it is recommended that no more than 4 slides be placed per dish. 
Coverslips should fall off within 2 to 4 minutes. In the event that the coverslips do 
not fall off within 2 to 4 minutes, very gentle agitation may be administered. The 
stainless steel slide carriers were placed in the second dish and filled with 2X SSC, 
0.1% SDS. Then the slides were removed from glass slide holders and placed in the 
stainless steel holders submerged in 2X SSC, 0.1% SDS and soaked for 5 minutes. 
The slides were transferred in the stainless steel slide carrier into the next glass dish 
containing 0.1X SSC and 0.1% SDS for 5 minutes. Then the slides are transferred in 
the stainless steel carrier to the next glass dish containing only 0.1X SSC for 5 
minutes. The slides, still in the slide carrier, was transferred into nanopure water (18 
megaohms) for 1 minute. 
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[0159] To dry the slides, the stainless steel slide carriers were placed on micro- 
carrier plates with a folded paper towel underneath. The top of the slides were gently 
dabbed with a tissue. Then the slides were spun in a centrifuge (Beckman GS-6 or 
equivalent) for 5 minutes at 1000 rpm. It is very important that the slides do not air 
dry, as this will lead to increased background. 

[01 60] When the examples are practiced by a skilled artisan as disclosed, an 

analysis of a toxicological response to an agent, for example, cadmium chloride, can 

be obtained as shown in Figures 1 and 2. 

Example 13 Reverse transcriptio n of mRNA 

[01 61 ] This procedure was used prior to the step of acrylamide gel 

electrophoresis and after the step of RNA isolation. Reverse transcription of mRNA 

transforms mRNA to cDNA. The following were used in this procedure: 

H-Ti i Primer: Arbitrary primers marked either G, A, or C. 2uM 

concentration. 

Arbitrary primer, 2\M concentration. Marked 
numerically. 

Arbitrary primer, marked either G, A, or C. 2uL 
concentration. 

MJ Research DNA Engine, PTC-200 Peltier 
Thermal Cycler. Programmed at 65 °C for 5 
min->37°C for 60 min-»75°C for 5 min->4°C for 
the RT reaction. Another program is needed at 94°C 
for 30sec->40°C for 2 min-»72°C for 60 sec->for 
40 cycles followed by 72°C for 5 min->4°C. 

Reverse transcriptase enzyme, 100 units/uL. One 
unit is the amount of enzyme that incorporates 
lnmole of TTP (Thrombotic Thrombocytopenic 
purpura) into acid-insoluble form in 10 minutes at 
37°C using a Poly-A- oligo(dt)12-18 as a substrate. 

Obtained from RNA isolation and purification. 

\SQ super filter in glass room. 

Oligonucleotide mix, containing in 250|aM 



H-AP Primer: 

RH-T11: 

Thermocycler: 



MMLV: 



Total RNA (DNA free): 

DH 2 0: 

DNTP mix: 
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5X RT buffer: 

10X PCR Buffer: 

Taq DNA polymerase: 

RT Mix: 

Pipette: 

Set-up: 

General set-up: 



concentrations, A, T, G, and C. 

250 mM Tris-HCL (pH 8.3), 375 mM, 50 mM DTT, 
15mMMgCl 2 . 

100 mM Tris-HCL(pH 8.8 at 25°C, 500 mM KCL, 
0.8% Nonidet P40, 15 mM MgCl 2 . 

Enzyme used in PCR amplifications, 1000 units 
5U/(aL. 

Obtained from the reverse transcription(RT) of 
mRNA. 

VWRbrand®; Pipette tips: ART® 10 REACH™, 
20P, 100P, 200P, 1000E. 

Countertops were wiped down with 70% ethanol 
prior to experiment. All tubes and pipettes were 
sterile before start. 

The reagents were arranged in ice container and all 
tubes to be used in the experiment were labeled. 



RT Reaction: (for 20ul final volume) 
dH 2 0 

5X RT buffer 
dNTP Mix 

Total RNA(DNA-free) 

H-TnM primer(clear tubes) 

Total 

[0162] The following procedure was followed: Thaw components and set them 
on ice. Set up 3 RT reactions for each RNA sample in three PCR tubes. Each tube 
should contain each of the three different H-T n primers(G, A, or C). A master mix 
with out the RNA template is recommended to reduce pipeting errors. Duplicate 
reverse transcriptions for each RNA sample can also be done and run side-by-side on 
a 1.5% agarose gel. Program a thermocycler to: 65°C for 5 min-> 37°C for 60 min-> 



9.4 
4.0 
1.6 

2 .0 (.1 ng/ul freshly diluted) 

2,0 

19.0uL 
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75°C for 5 min->4°C . After the tubes have been at 37°C for 10 min, pause the 
thermocycler and add luL of MMLV reverse transcriptase to each tube. Primers and 
samples are light sensitive and it is recommended that they be kept in the dark. 
Samples can be stored at -20°C until ready to proceed with the PCR reaction. 
[0163] PCR Reaction (From RNAspectra Red Kit ™from GenHunter) 

For a 20uL final volume 

dH20 102 

10X PCR buffer 2.0 

dNTP Mix 16 

H-AP primer(2 uM) 2 -° 

RH-Ti i primer (pink tubes) 2.0 

RT Mix 2.0 

Tag DNA Polymerase Pj 2 . 

Total 20.0uL 
[0164] It is important that RT mix contains the same H-Ti ,M primer used for 

PCR. Master Mixes without the RT mix is recommended to avoid pipeting errors. 

Program a thermocycler for 94°C for 30 sec->40°C for 2 min->72°C for 60 sec->for 

40 cycles followed by 72°C for 5 min->4°C indefinitely. Examples of genes which 

were subjected to this protocol are shown in Tables 5 and 7. 

Example 14 Reamplifving cDNA 

[0165] This procedure was used prior to the cloning step and after acrylamide gel 

electrophoresis. The following were used in this procedure: 

DH 2 0: 1 8Q super filter in glass room. 

10X PCR buffer: 1 00 raM Tris-HCL(pH 8.8 at 25°C, 500 mM KCL, 

0.8% Nonidet P40, 15 mM MgCl 2 . 

DNTP mix: Oligonucleotide mix, containing in 250uM 

concentrations, A, T, G, and C. 

H-AP Primer: Arbitrary primer, 2uM concentration. Marked 
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RH-T11: 
Thermocycler: 



cDNA template: 

Taq DNA polymerase: 

Centrifuge: 
Pipette: 



numerically. 

Arbitrary primer, marked either G, A, or C. 2|iL 
concentration. 

MJ Research DNA Engine, PTC-200 Peltier Thermal 
Cycler. Programmed at 94°C for 30sec->40°C for 2 
min->72°C for 1 min->39 cycles-»72°C for 5 
min->4°C. 

Obtained from the reverse transcription reaction. 

Enzyme used in PGR amplifications, 1000 units 
5U/^L. 

Eppendorf centrifuge 541 7C. 

VWbrand®; Pipette tips: 

ART® 10 REACH™, 20P, 100P, 200P, 1000E 



Glass plates: 

Hot plate: 
Set-up: 

General set-up: 



Acrylamide long jumbo gel™ system, Hitachi genetic 
systems. 

VWR scientific products, Dyla dual hot plate/stirrer. 

Countertops were wiped down with 70% ethanol prior 
to experiment. All tubes and pipettes were sterile 
before start. 

The reagents were arranged in ice container and all 
tubes to be used in the experiment were labeled. 

[0166] The following procedure was followed: Take off smaller glass plate, 

leaving the gel attached to the larger plate. Lay the glass plate with the gel attached 

to the paper printout of the gel. Align the printout of the gel with the glass plate, 

using the tape fragments. Cut out the bands of interest with a clean razor blade, or 

small bore needle. Transfer each gel slice to a 1 .5 ml microcentrifuge tube filled with 

100 [iL of dH 2 0. Soak the gel slice for 10 min at room temperature. Make sure the 

gel slice is completely covered by dH 2 0. Boil the tube for 15 minutes to elute DNA 

from the gel slice. Spin the tube for 2 min(~14,000 rpm) to pellet the gel. Transfer 

the supernatant to a new 1.5 ml tube. Add 10 |il of 3M sodium acetate, 5 \iL of 

glycogen (lOmg/ml), and 450 ^iL of 100% EtOH. Let sit for 30 min in a -80°C 



57 



freezer. Centrifuge at 14,000 rpm for 10 min at 4°C to pellet the DNA. Remove the 
supernatant, then rinse the pellet with 200 uL of ice-cold 85% EtOH. Spin 1 min at 
14,000 rpm and remove the residual EtOH. Dissolve the pellet in 10|al of dH 2 0. You 
can use 4 \iL for reamplification. Save the rest in a -20°C freezer. 



Reamplification PCR Reaction 


UL 


dH20 


23.4 


10X PCR buffer 


4.0 


dNTP Mix 


0.2 


H-AP primer, 2\xM 


4.0 


H-TnM(clear tubes) 


4.0 


cDNA Template 


4.0 


Taq DNA Polymerase 


0.4 


Total 


40.0uL 



[0167] The reamplification was done using the same primer combinations as the 
PCR protocol of Example 13. 10 |iL of sample was added to 3 \xL of loading dye and 
run on a 1.5% agarose gel and then stained with ethidium bromide for confirmation. 
PCR product was then sequenced. The PCR product can also be used for cloning. A 
commercial source Sequetech (Mountain View, CA; 1-800-697-8685) was used for 
direct sequencing. If the samples are to be cloned, they can be stored at -80°C for 
great periods of time, or used directly for ligations. 

[0168] Examples of genes which were subjected to this protocol are shown in 
Tables 5 and 7. 

Example 15 Measurement of IL-8 Dose Response 

[0169] MDCK cells were dosed with cadmium chloride for 24 hrs at three 
different dosages (0.1 |iM, 1 jaM, and 10 nM) and then RNA was isolated from the 
cells according to protocol detailed in Example 1 . cDNA probes were made 
according to the methods described herein and the Examples above and IL-8 gene 
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expression was measured. Figure 3 shows the result of the dosages and that the fold 
induction varies with the dosage. 

Example 16 Erythromycin estolate dosing 

[01 70] Liver and kidney organs were isolated from a dog which was dosed with 
erythromycin esolate at 100 mg/kg/day for 2 or 10 days. The dog was euthanized 16 
hours after the last dosage and the organs were harvested according to standard sterile 
procedure. RNA was isolated from the kidney and liver as detailed in Example 1 . 
cDNA was made from the RNA and used as probes as detailed in the Examples 
above. Results are shown in Figure 4 and 5. 

Example 17 Amplification of RNA 

[0171] Amplification of RNA is accomplished by using the following protocol: 

1 . Combine in a microfuge tube: 

lug total RNA/8ul DEPC treated water (Ambion #9922) 
2ul (lug) Oligo d(T) 22 - T7 (Operon, 5'TCT AGT CGA CGG CCA 
GTG AAT TGT AAT ACG ACT CAC TAT AGG GCG 3') (SEQ ID 
NO: 385) 

Heat to 70°C for 3 minutes. 

2. While reaction is cooling to room temperature to synthesize first strand 
cDNA add the following: 

4ul First Strand Synthesis buffer (Gibco, supplied with SSII) 
2ul 0.1M DTT (Gibco, supplied with SSII) 
2ul 10 mM dNTP's 

1 ul Anti-RNase (Ambion catalog #2690) 

lul Template Switching Primer (lug/ul) (Operon, 5'-AAG CAG TGG 
TAT CAA CGC AGA GTA CGC GGG-3') (SEQ ID NO: 386) 
2ul Superscript II (Gibco catalog #18064-022) 
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*cDNA synthesis is completed at 42°C for 60 minutes. 

3. Place reaction on ice and add the following: 

106 ul dH 2 0 

15 ul Reaction 2 buffer (Gibco, supplied with Klenow) 
3ul lOmMdNTP's 

lul RNase H (Gibco catalog #18021-014) 

lul T4 DNA Polymerase (Gibco catalog #18005-017) 

2ul Klenow (Gibco catalog #18012-021) 

*2 ND Strand Synthesis is completed by using the 2 nd SS PCR program 
(see appendix). 

4. End the above reaction with 7.5 ul of 1M NaOH/2 mM EDTA, heat to 
65°Cfor 10 minutes. 

5. Add 15 ul 3M NaOAC and extract with 150 ul Phenol: chloroform: 
isoamyl alcohol 1:1 (see appendix). 

6. Precipitate with lul linear acrylamide (Ambion #9520 ) and 300 ul 
100% EtOH (Aldrich #E7023) , put in 95% EtOH/dry ice bath and place at-80°C for 
20 minutes or O/N. 

7. Centrifuge at 14000 rpm for 10 minutes, decant supernatant. 

8. Wash with 70% EtOH, centrifuge at 14000 rpm for 10 minutes and 
decant again. 

9. Let pellet completely air dry and resuspend in 500 ul dH 2 0. 

10. Clean and remove unincorporated nucleotides using a Microcon 100 
(Amicon #42412) concentrator. 

11. Lyophilize sample to 16 ul using a Speedvac at 45°C. 

12. To perform the amplification: 16 ul of ds-cDNA sample is combined 
with the following: 4ul 10X Reaction buffer, 3ul lOOmM dATP, 3ul lOOmM dCTP, 
3ul lOOmM dGTP, 3ul lOOmM dTTP, 4ul .1M DTT, 4ul T7 enzyme mixture 



60 




(Ampliscribe T7 Transcription kit, Epicentre Technologies #AS3107) for a total 
volume of 40ul. 

13. Incubate at 41°C for 4-5 hours. 

14. Place sample in a 1 .5 ml centrifuge tube and bring volume up to lOOul 
by adding 60ul DEPC treated water. 

15. Extract with lOOul Phenol: chloroform: isoamyl alcohol 5:1. 

16. Precipitate with lul linear acrylamide (Ambion #9520) and 300ul 
100% EtOH (Aldrich #E7023), put in 95% EtOH/dry ice bath and place at-80°C for 
20 minutes or O/N. 

17. Centrifuge at 14000 rpm for 10 minutes, decant supernatant. 

18. Wash with 70% EtOH, centrifuge at 14000 rpm for 10 minutes and 
decant again. 

19. Let pellet air dry and resuspend in lOOul DEPC dH 2 0. To verify 
products: OD sample and run on a formaldehyde gel 

20. Store samples at -80°C. About 300-400ug aRNA can be expected 
from lug total RNA 

Example 18 Anti-sense RNA probes 
[0172] 1 . Combine in a microfuge tube: 

20ug aRNA(lx) /8ul DEPC water (Ambion #9922) 

6 ul Random Hexamers ( Gibco #48190-01 1) 

Heat to 70°C for 10 minutes, put on ice for 2 minutes. 
[0173] 2. Keep reaction on ice while adding the following: 

20ul First Strand Buffer (Gibco, supplied with SSH) 

lOul 0.1M DTT (Gibco, Supplied with SSII) 

lOul lOmMdNTP's 

4ul Superscript II (Gibco #18064-022) 

2ul Anti-Rnase (Ambion #2690) 

Heat to 41 °C for 60 minutes 
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[0174] 



[0176] 



[0175] 



3. Add 8ul Oligo d(T)i 2 (lug/ul) to the reaction. 

4. Heat to 70°C for 10 minutes, put on ice for 2 minutes 

5. Place reaction on ice and add the following: 



38ul DEPC water 

30ul 2 nd Strand Synthesis buffer (Gibco, supplied with Klenow) 

6ul lOmM dNTP's 

2ul Rnase H (Gibco #18021-014) 

2ul T4 DNA Polymerase (Gibco #18005-017) 

4ul Klenow (Gibco #18012-021) 

2ul 0.125mM CyDye (Cy3 or Cy5, Pharmacia #27-2692-01) for a total 
volume of 150ul. 



[0177] 6. Place in PCR machine and use program 2 SS (see Appendix). 
[0178] 7. Place reaction into a 1 .5ml centrifuge tube and add 600ul of 
precipitation mix (see appendix). Place in -80°C for 1 hour. 
[0179] 8. Centrifuge for 10 minutes at 14,000rpm 
[0180] 9. Decant supernatant 

[0181] 1 0. Wash with 500ul 70% EtOH. Centrifuge again. 
[0182] 1 1 . Decant supernatant, and let samples air dry. 

[0183] 12. At this point you can resuspend samples in dH20 to read fluorescence 
or go directly to hybridization. 



[0184] Phenol Chloroform Extraction is performed as follows: 

1. Add 1 volume of Phenol: chloroform: isoamyl alcohol (use 5:1, Sigma # P- 
1944, if extracting RNA and 1:1, Sigma #P-2069, if extracting DNA). 

2. Vortex to mix. 

3. Centrifuge at 14000 rpm for 5 minutes. 
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4. Remove the upper, aqueous layer to a clean 1.5ml centrifuge tube, be 
careful to avoid the denatured proteins which are found at the aqueous/phenol 
interface. 

5. Centrifuge tube again and remove any more aqueous layer that may be 
present. 

6. Follow with precipitation. 

2 nd SS PCR Program is as follows: 37°C for 2 minutes -» 95°C for 3 minutes 
-» 65°C 3 minutes -» 75°C 30 minutes. 

Precipitation Mix is as follows: 68ul water, 92ul ammonium acetate (filtered), 
and 440ul 95% EtOH. 

To use the Microcon 100 concentrator, the following is done: 

1. Prepare column with 500ul dH20 centrifuge at 3000K for 10 minutes 

2. Add sample to column and centrifuge at 3000K for 10 minutes 

3. Invert column into 1 .5ml collection tube and centrifuge at 4500K for 3 
minutes. 
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TABLE 1 



ID# 


Gene Name 


Number 


OI£t# Kit 

insert 


1 oft Pf*l? nrimor 

sequence 


rviyill r wi\ prilTH?! 

sequence 
















c-myc 




crvo 
DUO 


caagaggacgaagaagaa 
attgatgtt 

(SEQIDNO: 1) 


cgcttccgcaacaagtc 
cttt 

(SEQ ID NO: 2) 


C2 


c-erb B-2 


AB008451 


507 


gtgtttgatggtgacttggga 
atg (SEQ ID NO: 3) 


gtactccgggttctctgct 
gtagg (SEQ ID NO: 


C3 


Catalase 


AB012918 


506 


gacaaaatgcttcagggtcg 
tctt 

(SEQ ID NO: 5) 


ccatgctgcataaaggt 
gtgaatc 

(SEQ ID NO: 6) 


C4 


p53 


AF060514 


506 


acttttcgacacagtgtggtg 

gtg 

(SEQ ID NO: 7) 


cgagaggtagattgccc 
cttcttt 

(SEQ ID NO: 8) 


C5 


Metallo- 
thionein 2 


AB028042 


330 


gactccagccgccccttct 
(SEQ ID NO: 9) 


aggaatgtagtagcaa 
acgggtca 

(SEQ ID NO: 10) 


C6 


lnterleukin-2 


U28141 


490 


tcacagtaacctcaactcctg 
cca 

(SEQ ID NO: 11) 


gtcagtgttgagaagat 
gctttgaca 

(SEQ ID NO: 12) 


C7 


Metallo- 
thionein 1 


D84397 


376 


gctctgactctccctgtggtct 
g (SEQ ID NO: 13) 


caaacgggaatgtaga 
aaacaagtca (SEQ 
ID NO: 14) 


C8 


Intercellular 
adhesion 
molecule-1 


L31625 


507 


caagtcagagctggaatttc 
ccat 

(SEQ ID NO: 15) 


tggaaagaactcccaa 
ctggacat 

(SEQ ID NO: 16) 
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ID# 


Gene Name 


Accession 
Number 


Size of 
insert 


Left PCR primer 
sequence 


Right PCR primer 
sequerice 














C9 


Multidrug 
resistant 
protein-1 


AF045016 


510 


ggcaaagagataaagcac 
ctgaatg 

(SEQ ID NO: 17) 


atagatgcctttctgagc 
cagcag 

(SEQ ID NO: 18) 


C10 


Beta-actin 


AF021873 


509 


aagtattctgtgiggaicgga 

ggc 

(SEQ ID NO: 19) 


caacucaaggcaaiid 
accaccc 

(SEQ ID NO: 20) 


C11 


Tumor 
necrosis 
factor-alpha 


S74068 


510 


caaang cciccaaciaa ica 
gcc 

(SEQ ID NO: 21 ) 


a ca g g g ca d ig a iccc 
aaagtaga 

(SEQ ID NO: 22) 


C12 


Nitric oxide 
synthase-1 , 
inducible 


AF077821 


510 


giccug ca iccicaugg dec 

t 

(SEQ ID NO: 23) 


yciy uuycLyuduudii/ 

ttttt 

(SEQ ID NO: 24) 


C13 


BRCA-1 


U50709 


499 


lucigggiaugcaggagga 
aaa 

(SEQ ID NO: 25) 


ayioiyodycdy uuiyy 
gaatct 

(SEQ ID NO: 26) 


C14 


Metallo- 
thionein-IV 


AB028041 


385 


ctg tg a ca g caug gag cue 
ttg 

(SEQ ID NO: 27) 


i ua ca ig ag ig ica ccd 
ccacca 

(SEQ ID NO: 28) 


C15 


Tumor 
necrosis 

factor 
receptor 


AF013955 


507 


ggctctgttgttggaaatatac 
ccc 

(SEQ ID NO: 29) 


cagttcacacaagaga 
egcattea 

(SEQ ID NO: 30) 


C16 


c-kit 


AF099030 


504 


gagacttggctgctagaaat 
atcctcc (SEQ ID NO: 
3D 


aattgatccgcacggaa 
tggt (SEQ ID 
NO:32) 




ID# 


Gene Name 


Accession 
Number 


Size of 
insert 


Left PCR primer 
sequence 


Right PCR primer 
sequence 














C17 


CD40 ligand 


AF086711 


508 


OVJClalliyaay vOlllV^LOaa 

gga 

(SEQ ID NO: 33) 


nantaaoccaaaaaac 
gtgaagcc 

(SEQ ID NO: 34) 


C18 


Cubilin 


AF1 37068 


508 


igaaigcacaoa lyauuou 

gga 

(SEQ ID NO: 35) 


n a tn n a ta pa ptn pa t a 
.yaiyyaiavsaisiy ia 

ctctgcg 

(SEQ ID NO: 36) 


C19 


Alkaline 
phospha- 
tase 


AF149417 


499 


cag aig igg ay ia iy ay a iy 

gacga 

(SEQ ID NO: 37) 


anappaaapjataaaatt 

gccccg 

(SEQ ID NO: 38) 


C20 


Pancreatic 
lipase 


M35302 


490 


a pt pa n a n a n pa 1 p rt (^a a c 

cctg 

(SEQ ID NO: 39) 


caaaaactatacactatt 
ttctcct 

(SEQ ID NO: 40) 


C21 


Apolipoprot 
ein Clll 


M17178 


236 


agccciggaggaagaggd 
cccct 

(SEQ ID NO: 41) 


pa n a n n ptn n a n ttn o tt 
uay ay y oiy y ay uy y 11 

tggcc 

(SEQ ID NO: 42) 


C22 


lnterleukin-4 


AF054833 


301 


tcacctcccaactgattccaa 
ctctgg 

(SEQ ID NO: 43) 


gtcttgtttgccatgctgct 
gaggttc 

(SEQ ID NO: 44) 


C23 


Tissue 
inhibitor of 
metalloprote 
inases-1 


AF077817 


492 


cttgtgcaactcccaaatcgt 
catca (SEQ ID NO: 
45) 


gtgcatatccctggctctc 
ttggcag (SEQ ID 
NO: 46) 


C24 


Ubiquitin 


AB032025 


341 


gcagatttttgtaaagaccct 
gacggg 

(SEQ ID NO: 47) 


acttcttcttgcggcagtt 
gacagcac 

(SEQ ID NO: 48) 
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ID# 


Gene Name 


Accession 
Number 


Size of 
insert 


Left PCR primer 
sequence 


Right PCR primer 
sequence 














C25 


Matrix 
metallo- 
proteinase-2 


AF095638 


260 


agcggtcagtgtgaaggag 

gtgg 

(SEQ ID NO: 49) 


tgtcccagggcacgatg 
aagtca 

(SEQ ID NO: 50) 


C26 


lnterleukin-6 


U 12234 


493 


cctggtccagatgctaaaga 
gcaaggt 

(SEQ ID NO: 51) 


acctggctccgaaacat 
cgaggatatt 

(SEQ ID NO: 52) 


C27 


Vascular 

cell 
adhesion 
molecule 1 
(VCAM-1) 


U32086 


517 


tggaauigaacccaaacdd 
aggca 

(SEQ ID NO: 53) 


r'^rri pci tppt ptsi a pt n n 
lAslry Oct LoUluLaaL/Lyy 

accttgt 

(SEQ ID NO: 54) 


C28 


Phenol 
sulfotrans- 
ferase 


D29807 


495 


n ftp pp ppa n a pp ttn t tn n £1 
y u iCyUoLyOo y d uy i ly y a 

tc 

(SEQ ID NO: 55) 


nratraaaacactcatt 
ctgggc 

(SEQ ID NO: 56) 


C29 


GRP94 


U01153 


503 


aaicccagacaicccuiyai 
caaagac 

(SEQ ID NO: 57) 


rex pfrtptttptn tn ppp?* 

caatccca 

(SEQ ID NO: 58) 


C30 


E-selectin 


L23087 


506 


nacacggngcigicacigg 
atgaaa 

(SEQ ID NO: 59) 


pia pprann tn pppp^j pt 
UaiAAscty y ly uoLrLrdui 

attcatgttt 

(SEQ ID NO: 60) 


C31 


gastric 
lipase 


Y13899 


501 


ta cactatcatcaa aa cata 
cctccct 

(SEQ ID NO: 61) 


tccatcctaggaccccg 
agatcatgac 

(SEQ ID NO: 62) 


C32 


HSP27 


U 19368 


503 


ggaccctttccgcgactggta 
cc 

(SEQ ID NO: 63) 


tgatttctgccgactgggt 

ggct 

(SEQ ID NO: 64) 
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ID# 


Gene Name 


Accession 
Number 


Size of 
insert 


Left PCR primer 
sequence 


Right PCR primer 
sequence 














C33 


IL-10 


U33843 


472 


cgggtccctgctggaggact 
ttaaga 

(SEQ ID NO: 65) 


ggiatgacggggucicc 
aagcagtt 

(SEQ ID NO: 66) 


C34 


caveolin-1 


U47060 


470 


tccgaggggcaccictacac 
cgt 

(SEQ ID NO: 67) 


Ug CCd a Ca y CO lud d d 

gaacgg 

(SEQ ID NO: 68) 


C35 


H-ras, p21 


U62092 


193 


a GCa ICCay UlUa 11/ (Jay da 

ccacttc 

(SEQ ID NO: 69) 


iy y Od d d id oa ua y a y 

aaagccctccc 
(SEQ ID NO: 70) 


C36 


rab2 


M35521 


514 


agacaagaggtttcagcca 
gtgcatga 

(SEQ ID NO: 71) 


gtgtgtggcattagtagc 
agcgtgctg 

(SEQ ID NO: 72) 


C37 


rab5 


M35520 


521 


aagcctagtgcttcgttttgtg 
aaggg (SEQ ID NO: 
73) 


ttggctgcgtgggttcagt 
aaggtcta (SEQ ID 
NO: 74) 


C38 


rab7 


M35522 


508 


ccccaacacattcaaaacc 
ctcgata 

(SEQ ID NO: 75) 


igigigigicagggujaa 
gtgtttgg 

(SEQ ID NO: 76) 


C39 


APO CM 


M17177 


256 


ctg g ncig ug cng icciccig 
gta 

(SEQ ID NO: 77) 


y y iudy ly d d d d iouu i 
gcgtaagtgc 

(SEQ ID NO: 78) 


C40 


endothelin-2 


X57038 


330 


ctgtccgcctctgtccccctgt 
t 

(SEQ ID NO: 79) 


ggagtagggacaacac 
ccagccg 

(SEQ ID NO: 80) 


C41 


FGFR2 


AF211257 


498 


tgattgttcttctgccaccaaa 
atgcc 


taaatacagaacgcac 
aacacggcgac 
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Accession 


Size of 

in^prt 


Left PCR primer 
seauence 


Right PCR primer 
sequence 






















(SEQIDNO: 81) 


(SEQ ID NO: 82) 


C42 


leptin 


AB020986 


503 


gccttaccctcagggaccttg 
ca (SEQ ID NO: 83) 


gcatgaacaaaacagc 
ctccgcc (SEQ ID 
NO: 84) 


C43 


prosta- 
glandin D 
synthase 


AB026988 


510 


a n n tn trv*n t n ra n rrra a p 
dUU iy louoiy uciy ouv^au 

ttc 

(SEQ ID NO: 85) 


nnncnncQatcaccta 
cttgttc 

(SEQ ID NO: 86) 


C44 


paraoxo- 
nase-2 
(P0N2) 


L48515 


472 


cagata 

(SEQ ID NO: 87) 


nntnaaatattnatccca 
tttgctgca 

(SEQ ID NO: 88) 


C45 


beta- 
glucuroni- 
dase 


AF019759 


493 


cy Cuy ia iy iy y d oy luca io i 

gtgt 

(SEQ ID NO: 89) 


an a r*.a n an n rtt naa a 

gggcgaacg 
(SEQ ID NO: 90) 


C46 


caveolin-2 


AF039223 


359 


r*t r*r*a rtntn n n r*tt rri ann a 

ciccay y iy y y u uuy cty y cj 

cgt 

(SEQ ID NO: 91) 


tn nn n tr raa n to ctca 

IMmWM ivvQa^ Lyv/ivAi 

gtcgtg 

(SEQ ID NO: 92) 


C47 


matrix 
metallo- 
proteinase- 
14 


AF032025 


350 


ttcttcaaaggagacaagca 
ctgggtg 

(SEQ ID NO: 93) 


tagcctggctctaccttca 
gcttctgg 

(SEQ ID NO: 94) 


C48 


matrix 
metallo- 
proteinase-9 


AB006421 


471 


gattctccaagggcaaggg 
acgc 

(SEQ ID NO: 95) 


tcacgtagcccacttcgt 
ccacc 

(SEQ ID NO: 96) 


C49 


IL-8 


U 10308 


498 


gtggcccacattgtgaaaac 
tcagaaa 

(SEQ ID NO: 97) 


gaccaaggcaaggttg 
aaaagggactc 

(SEQ ID NO: 98) 



ID# 


Gene Name 


Accession 
Number 


Size of 
insert 


Left PCR primer 
sequence 


Right PCR primer 
sequence 














C50 


keratinocyte 
growth 
factor 


U80800 


482 


Cad iy dUd lydUlUUdy ay 

caaatggc 

(SEQ ID NO: 99) 


ttnpr'atannaanaaan 
tiyuud idyyddydddy 

tgggctgttt 

(SEQ ID NO: 100) 


C51 


decorin 


U83141 


505 


yduydaodiyydyuouuu 

agggaat 

(SEQ ID NO: 101) 


ci ta atttf*r*a art r*\c\ n a t 
d id d u iLAsddy oiy y d i 

ggcagagcg 
(SEQ ID NO: 102) 


C52 


glucose-6- 
phospha- 
tase 


U91844 


508 


ctggggaicicagcxgcagg 
attttct 

(SEQ ID NO: 103) 


tctcctc 

(SEQ ID NO: 104) 


C53 


TGFB-1 


L34956 


489 


g acccuccigciccicaiy y 
cc 

(SEQ ID NO: 105) 


OUdddldUdyiAAAjyu 

geageg 

(SEQ ID NO: 106) 


C54 


ZAP36/ 
annexin IV 


D38223 


488 


g a ca eg iccucd ig i loucj y 

agggtg 

(SEQ ID NO: 107) 


LyUdydiy ly iirdiAAsiiy 

atgaaggag 
(SEQ ID NO: 108) 


C55 


N-ras 


U62093 


224 


gnggagcaggiggigngg 
gaaaag 

(SEQ ID NO: 109) 


n r*a a a ta ra pa n si n n a 
yodddidUdUdydyya 

agccttcgcc 
(SEQ ID NO: 110) 


C56 


K-ras 


U62094 


228 


gtagttggagctggtggcgta 
ggcaa 

(SEQ ID NO: 111) 


ggcaaatacacaaaga 
aagccctccc 

(SEQ ID NO: 112) 


C57 


p38 MAPK 


AF003597 


506 


ctggtgacccatcttatggga 
gcagat 

(SEQ ID NO: 113) 


tttgcaaagttcatcttcg 
gcatctgg 

(SEQ ID NO: 114) 
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TABLE 2 TARGET SEQUENCES FOR CANINE ARRAY 



ID# 


Gene Name 


Accession 
Number 


Target Sequence 


C1 


c-myc 


X95367 


caagaggacgaagaagaaattgatgttgtttctgtgga 

aaaaaggcaggcccctgccaaaaggtccgaatcgg 

ggtccccctctgctggaggccacagcaaacctcctcac 

agcccactggtccttaagagatgccatgtgtccacccat 

cagcacaactacgcggcacccccctccaccaggaag 

gactatcccgccgccaagagggcgaggttggacagt 

ggtagagtcctgaaacagatcagcaacaaccgcaaa 

tgtgccagccccaggtcttcggacacggaggagaatg 

acaagaggcgaacacacaacgtcttggagcgccag 

aggaggaacgagctgaaacggagcttctttgccctgc 

gtgatcagatcccggagttggaaaacaatgaaaaggc 

ccccaaggtagtgatccttaaaaaagccaccgcgtac 

atcctgtccgtccaagccgaggagcaaaagctcctttc 

cgaaaaggacttgttgcggaagcg 

(SEQIDNO: 115) 


C2 


c-erb B-2 


AB008451 


gtgtttgatggtgacttgggaatgggggcagccaaggg 

gctgcagagccttccctcacaggaccccagccctctcc 

agcggtacagtgaggaccctacggtacccttgccccct 

gagactgatggtaaggttgcccccctgacctgcagccc 

ccagcctgaatatgtgaaccagccagaagtttggccgc 

agcccccccttgccctagaaggccctttgcctccttccc 

gaccggctggtgccactctggaaaggcccaagactct 

gtcccccaagactctctcccctggcaagaatggggttgt 

caaagacgtttttgcctttgggagtgctgtggagaatccg 

gagtacctggcaccccggggcagagctgcccctcag 

ccccaccctcctccagccttcagcccagcctttgacaac 

ctgtattactgggaccaggatccatcagagcggggctc 

tccacccagcacctttgaagggacccctacagcagag 

aacccggagtac 

(SEQIDNO: 116) 


C3 


Catalase 


AB012918 


gacaaaatgcttcagggtcgtctttttgcctatcctgacac 

tcaccgccaccgcctgggacccaactatcttcagatac 

ctgtgaactgtcctttccgggctcgagtggccaactacc 

aacgggatggccccatgtgcatgctcgacaatcaggg 

tggtgctccaaattactaccccaatagctttagtgctcctg 

aacaacagcgttgtgtcctagagcatagcagccaatgt 

tcgccagatgtgcagcgcttcaacagtgccaatgaag 

ataatgtcactcaggtgcggaccttctatttgaaggtactt 

ggtgaagaggagaggaaacgcctgtgcgagaacatt 

gctggccatctgaaggacgcacaacttttcatccagaa 
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ID# 


Gene Name 


Accession 
Number 


Target Sequence 








gaaagcggtcaagaacttcagtgatgtccaccctgact 
acggggcccgcattcaggctcttttggacaaatacaat 
gctgagaaacctaagaacgcgattcacacctttatgca 
gcatgg 

(SEQIDNO:117) 


C4 


p53 


AF060514 


acttttcgacacagtgtggtggtgccttatgagccacccg 

aggttggctctgactataccaccatccactacaactaca 

tgtgtaacagttcctgcatgggaggcatgaaccggcgg 

cccatcctcactatcatcaccctggaagactccagtgg 

aaacgtgctgggacgcaacagctttgaggtacgcgttt 

gtgcctgtcccgggagagaccgccggactgaggagg 

agaatttccacaagaagggggagccttgtcctgagcc 

accccccgggagtaccaagcgagcactgcctcccag 

caccagctcctctcccccgcaaaagaagaagccacta 

gatggagaatatttcacccttcagatccgtgggcgtgaa 

cgctatgagatgttcaggaatctgaatgaagccttggag 

ctgaaggatgcccagagtggaaaggagccaggggg 

aagcagggctcactccagccacctgaaggcaaagaa 

ggggcaatctacctctcg 

(SEQ ID NO: 118) 


C5 


Metallothionein 2 


AB028042 


gactccagccgccccttctcgccatggatcccaactgct 

cctgcgccgcggggggctcctgcacgtgcgccggctc 

ctqcaaatqcaaaqaqtqcaqatqcacctcctqcaaq 

aagagctgctgctcctgctgccccgtgggctgtgccaa 

gtgtgcccagggctgcatctgcaagggcgcatcggac 

aagtgcagctgctgtgcctgatgtgggggagagcctatt 

cctgatgtaaatagagcgacgtgtacaaacctacagttt 

gtggggggttttttggtgctttttgttttgggtccaactctgac 

ccgtttgctactacattcct 

(SEQ ID NO: 119) 


C6 


lnterleukin-2 


U28141 


tcacagtaacctcaactcctgccacaatgtacaaaatg 

caactcttgtcttgcatcgcactgacgcttgtacttgtcgc 

aaacagtgcacctattacttcaagctctacaaaggaaa 

cagagcaacagatggagcaattactgctggatttacag 

ttgcttttgaatggagttaataattatgagaacccccaact 

ctccaggatgctcacatttaagttttacacgcccaagaa 

ggccacagaatttacacaccttcaatgtctagcagaag 

aactcaaaaacctggaggaagtgctaggtttacctcaa 

agcaaaaacgttcacttgacagacaccaaggaattaa 

tcagcaatatgaatgtaacacttctgaaactaaagggat 
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ID# 


Gene Name 


Accession 
Number 


Target Sequence 








ctgaaacaagttacaactgtgaatatgatgacgagaca 

gcaaccattacagaatttctgaacaaatggattacctttt 

gtcaaagcatcttctcaacactgac 

(SEQIDNO: 120) 


C7 


Metallothionein 1 


D84397 


gctctgactctccctgtggtctgcctgggacctccgtcctc 

gcctcgcctcgcctcgcctcgcctcgcctgggctcgag 

atggaccccgactgctcctgctccaccggtggctcctgc 

acatacactaactcctqcaaatqcaaqqaqtqcaaat 

gcacctcctgcaagaagagttgctgctcctgctgcccc 

gtgggctgtgccaagtgtgcccagggctgcatctgcaa 

gggtgcgtcggacaagtgcagctgctgtgcctgatgtgt 

gagaacacctgttcctgatgtatatagagcaagcaaca 

tgtacaaacctgcagttttaaagcatttttttcatatcactct 

gacttgttttctacattcccgtttg 

(SEQIDNO: 121) 


C8 


Intprrplh ilar 
adhesion 
molecule-1 


L31625 


caagtcagagctggaatttcccattccattggctaagct 

gctttcctccagaggaggactggcaatggtgatacagtt 

tagttggcgacatgcccagggacaacccactgagccc 

catactcctccccgtcactgacactgacctctgttagccg 

tctctctccccatacgcatctctgctagtgctcacgatgac 

atcgctgcatgcctgaacacgaatgaccactcactggc 

agctaaactgtggagtcccatgaaactgcccaacccct 

atatatccctacctaatcctatttccatctcqqtqqcacca 

tacaaggacacagcactctggcagcccaaattcctgc 

agagacgagggccctgcaggcagttggcagaagag 

gccggcgaggattcctgtcccagctccggaagcttctct 

cttgtagtaataaagcttgtctgtgggcgcttgtcttgtgtg 

agtggaggggaggtgtcatgtccagttgggagttctttcc 

a 

(SEQIDNO: 122) 


C9 


Multidrug 
resistant protein-1 


AF045016 


ggcaaagagataaagcacctgaatgtccagtggctcc 

gagcacacctgggcatcgtgtctcaggagcccatcctg 

tttgactgcagcattgccgagaacattgcctatggagac 

aacagccgggtcgtatcacatgaagagattatgcagg 

cagccaaggaggccaacatacaccacttcatcgaga 

cactccctgagaaatacaacaccagagtaggagaca 

aaggaacccagctctctggtggccagaaacagcgcat 

tgccatagctcgcgctcttgttagacagcctcatattttgct 

tttggatgaagctacatcagctctggatacagaaagtga 

aaaggttgtccaagaagccctggacaaagccagaga 
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ID# 


Gene Name 


Accession 
Number 


Target Sequence 








aggccgcacctgcattgtgatcgcccaccgcttgtccac 
catccagaatgcagatttaatagtggtgtttcagaatggc 
aaagtcaaggagcatggcacacatcaacagctgctg 
gctcagaaaggcatctat 

(SEQIDNO: 123) 


C10 


Beta-actin 


AF021873 


aagtattctgtgtggatcggaggctccatcctggcctcgc 

tgtccaccttccagcagatgtggatcagcaagcagga 

gtacgacgagtcgggcccctccatcgtccatcgcaaat 

gcttctagatcgactgcgagcagatgcgtagcatttgct 

gcatgagtgaattccgaagtataaattggccctggcaa 

atggctagcctcatgaaactggaataagcgctttgaaa 

agaaatttgtccttgaagctngtatctgatatatcagcant 

ggattgtagaacttgttgctgatcttgacnttgtatccaagt 

taactgttcccttggtatatgtttaataccgcctattccagg 

attctctagaggctggcaagagtctgaaccagttgtcatt 

tctgtcttgccggtctaacagggttgggaaggtccgagc 

cttaggacccactttcctgtcttacccaatgttttcctgcca 

gaacaccgtgggtggttaattgccttgaagttg 

(SEQIDNO: 124) 


C11 


Tumor necrosis 
factor-alpha 


S74068 


caaattgcctccaactaatcagccctcttgcccagaca 

gtcaaatcatcttctcgaaccccaagtgacaagccagt 

agctcatgttgtagcaaaccccgaagctgaggggcag 

ctccagtggctgagccgacgtgccaatgacctcctggc 

caatgacgtggagctgacagacaaccagctgatagtg 

ccgtcagatgggttgtacctcgatagctcccaggtcctct 

tcaagggccaagggtgcccttccacccatgtgctcctc 

acccacaccatcagccgcttcgccgtctcctaccagac 

aaaggtcaacctactctctgccatcaagagcccttgcc 

aaagggagaccccagaggggaccgaggccaagcc 

ctggtacgagcccatctacctgggaggggtcttccaact 

ggagaagggtgatcgactcagcgctgagatcaatctg 

cctaactatctggactttgccgagtctgggcaggtctactt 

tgggatcattgccctgt 

(SEQIDNO: 125) 


C12 


Nitric oxide 
synthase-1 , 
inducible 


AF077821 


gtccttgcatcctcattggacctggcacaggcatcgccc 
ccttccgcagtttctggcagcagcggctccatgacatca 
agcacaaagggctccggggcagccgcatgaccctgg 
tgtttgggtgccgccgcccagatgaggaccacctgtatc 
gggaggagatgttggagatggcccagagtggggtgct 
qcatqaggtgcacacagcctattctcgcctgcctggcc 
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ID# 


Gene Name 


Accession 
Number 


Target Sequence 








agcccaaggtctatgttcaagacatcctgcggcagcag 
ctaaccaaccaaatactccQcatqctccatgaggagc 

agggccacctttatgtctgtggggatgtgcgtatggccc 

gggatgtggcccataccctgaagcacctggtggctgcc 

aagctgagcctgagtgaagagcaagttgaggactattt 

tttccagcttaagagccagaagcgctatcatgaagatat 

ctttggtgctgtgtttccctatgaggtgaaaaaagatggt 

gcagcaaaacagc 

(SEQIDNO: 126) 


C13 


BRCA1 


U50709 


tttctgggtattgcaggaggaaaatgggtagttagctattt 

ctgggtaacccagtctattaaagaaagaaagatactag 

atgagcatgattttgaagtcagaggagatgttgtgaatg 

gaagaaatcaccagggtccgaagcgagcaagagaa 

icccaggacagagaatcccaagacagaaagatcttc 

aggggcctagaaatctgttgctatggaccctttaccaac 

atgcccacagatcaattagagtggatggtgcacctctgt 

qqqqcttctqtqqtqaaqqaqccttcgttattcaccctca 

gcaagggcactcatccagtggtagtcgtgcagccgga 

cgcctggacagaggacagtggcttccatgcgattggg 

cagatgtgtgaggcacctgtggtgacccgagagtgggt 

actggacagtgtagccctctaccagtgccaggagctgg 

acacctacctgatcccgcagattcccagaactgctgca 

gact 

(SEQ ID NO: 127) 


C14 


Metallothionein-IV 


AB028041 


ctgtgacagcattggagcttcttggacacctggacatgg 

accccggggaatgcacctgcatgtctggaggaatctgt 

atctgtggagacaattgcaaatgtacaacctgcaactgt 

aaaacatgtcgaaaaagctgctgtccttgctgcccccc 

cggctgtgccaagtgtgcccagggctgcatctgcaaag 

gaggctcggacaagtgcagctgctgtgcctgaaccgc 

atccgtggtgctggggctggcgggggcgggggttgtgg 

atgccacagccccggaaatgtctgtacagtgcattagtt 

gagaaactgaaattattgtaccataggttatgctttttatat 

atttgctcagaggtggtggtggtgacactcatgtaaa 

(SEQIDNO: 128) 


C15 


Tumor necrosis 
factor receptor 


AF013955 


ggctctgttgttggaaatataccccataagcgttactgca 
cttgttcctcacccccggaacagggtgaagagagctatt 
ctgtgtccccagggaaaatatattcaccctcaagacgat 
tccatttgctgtacgaagtgccacaaagggacctacctg 
tacaatgactgtccaggcccagggctggacacagact 
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ID# 


Gene Name 


Accession 
Number 


Target Sequence 








gcagggaatgtgaaaacggaacttttacagcttcagag 

aaccacctcagacaatgtcttagctgctccaaatgccg 

aaaaaaaataaaccaaataaaaatttctccttatactat 

gtaccgggacacggtgtgtggctgcaggaagaacca 

gtaccggttttattggagtgaaacccttttccagtgcaata 

actgcagcctctgcctcaatggcacggtgcagatctcct 

gccaagagaagcagaacaccatatgcacctgccacg 

cggggttctttctaagagagcatgaatgcgtctcttgtgtg 

aactg 

(SEQIDNO: 129) 


C16 


c-kit 


AF099030 


gagacttggctgctagaaatatcctccttactcatggtcg 

aatcacaaagatttgtgattttggtctagccagagacatc 

aagaatgattctaattatgtggtcaaaggaaacgctcg 

gctacctgtgaagtggatggcccctgagagcattttcaa 

ctgtgtgtacacatttgaaagtgatgtctggtcctatggga 

tttttctgtgggagctcttctctttaggaagcagcccctacc 

ctaaaataccaatcaattcaaaattctacaaaataatca 

aggaaggcttccggatgctcagccctgagcatgcacct 

gctgaaatgtatgacatcatgaagacgtgctgggatgct 

gatcccctgaaaaggccgacgtccaagcagatcgtgc 

agctaattgagaagcagatttcagatagcaccaatcat 

atttattccaacctcgcgaactgcagccccaacccaga 

gcgccccgtggtggaccattccgtgcggatcaatt 

(SEQIDNO: 130) 


C17 


CD40 ligand 


AF086711 


ccaatttgaagcctttctcaaggagataatgctaaacaa 

cgaaatgaagaaagaagaaaacattgcaatgcaaa 

aaggtgatcaggatcctcgaattgcagcccatgtcata 

agtgaggctagtagtaacccagcgtccgttctgcggtg 

ggcgccaaaagggtactacaccataagcagcaacct 

ggtgagcctcgagaatgggaaacagttggccgtgaaa 

agacaaggactctattacgtctatgcccaagtcaccttct 

actccaatCQQqcaqcttcqaqtcaaqctccqttcqtcq 

ccagcctatgcctccattccccgagtggaacggagag 

agtcttactccgcgccgcgagctcccgcggctcgtcca 

aaccttgcggccaacagtccatccacttgggaggagta 

tttgaattgcatccaggtgcttcggtgttcgtcaacgtgac 

tgatccaagccaagtgagccacgggaccggcttcacg 

tcttttggcttactc 

(SEQIDNO: 131) 
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ID# 


Gene Name 


Accession 
Number 


Target Sequence 


C18 


Cubilin 


AF1 37068 


tgaatgcacacatgacttcttggaggtaagaaatggaa 

gtgatagcagttcaccattatttggcacatactgtggaac 

tctgttgccagatcctatcttctctcgaaacaacaaactat 

acctacggtttaagaccgatagcgcaacttccaatcgtg 

ggtatgaaattgtctggacctcatcaccctctggctgtgg 

tggaaccctttatggagacagtggttccttcaccagccc 

cggctatcccggcacttaccccaacaacactgactgtg 

aatgggccatcatcgctcctgctggaagacctgtcacc 

gtcaccttttactttatcagcatcgatgatcccggagactg 

tgtccagaactatctcatactctacgatggaccggatgct 

aattctccatcctttggaccatactgtggggcagacacc 

aacatagctccctttgtggcctcttcacatcgtgtcttcata 

aaatttcacgcagagtatgcagtgtatccatca 

(SEQIDNO:132) 


C19 


Alkaline 
phosphatase 


AF149417 


cagatgtggagtatgagatggacgagaagtccaggg 

gcacgaggctggatggcctgaacctcatcgacatctgg 

aagaacttcaaaccgagacacaagcactctcactacg 

tctggaaccgcacggaactcctggccctcgacccctac 

accgtggactacctcttgggtctctttgagccgggggac 

atgcagtacgagctgaacaggaacaacgtgactgac 

ccgtcactctccgagatggtggaaatagccatcaagat 

tctgagcaagaaccccagaggcttcttcttgctggtgga 

aggaggcaggattgaccacgggcatcacgagggca 

aggccaagcaggcgctgcacgaggcagtggagatg 

gaccgggcaattgggaaggcaggcgtcatgacctcct 

tggaagacacgctgaccgtcgtcactgcggaccactc 

ccacgtcttcacctttggcgggtacaccccccggggca 

actctatctttggtct 

(SEQIDNO: 133) 


C20 


Pancreatic lipase 


M35302 


actcagagagcatcctcaaccctgatggatttgcttccta 

cccctgtgcttcctacagggcctttgaatctaacaagtgc 

ttcccctgcccagatcaagggtgcccacagatgggtca 

ctatgctgataaatttgctgtcaagacaagtgatgagac 

acagaaatacttcctgaacaccggagattccagcaatt 

ttgctcgctggagatacggggtttctataacattgtctggg 

aaaagagccactggtcaggctaaagttgctttgtttgga 

agtaagggaaatactcatcaattcaatatcttcaagggg 

attctcaaaccaggctctactcattccaatgagtttgatgc 

aaagcttgatgttggaacaattgagaaagtcaagtttctt 

tggaataacaacgtggtaaacccaacctttcccaaagt 

gggtgcagccaagatcaccgtgcaaaagggagagg 
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ID# 


Gene Name 


Accession 
Number 


Target Sequence 








agaaaacagtgcacagcttctg 
(SEQIDNO:134) 


C21 


Apolipoprotein 
CM 


M17178 


aqccctqqaqqaaqaqqacccctccctcctgggcctt 

atgcagggttacatgcagcacgccaccaagacggcc 

caggacacgctgaccagcgttcaggagtcccaggtgg 

cgcagcgggccaggggctggatgaccgatagcttca 

gttccctgaaagactactgcagcacgtttaagggcaag 

ttcactgggttctgggattcagcctctgaggccaaacca 

actccagcctctg 

(SEQIDNO: 135) 


C22 


lnterleukin-4 


AF054833 


tcacctcccaactgattccaactctggtctgcttactagc 

actcaccagcacctttgtccacggacataacttcaatatt 

actattaaagagatcatcaaaatgttgaacatcctcaca 

gcgagaaacgactcgtgcatggagctgactgtcaagg 

acgtcttcactgctccaaagaacacaagcgataagga 

aatcttctgcagagctgctactgtactgcggcagatctat 

acacacaactgctccaacagatatctcagaggactcta 

caggaacctcagcagcatggcaaacaagac 

(SEQIDNO: 136) 


C23 


Tissue inhibitor of 
metalloproteinase 
s-1 


AF077817 


cttgtgcaactcccaaatcgtcatcagggccaagttcgt 

ggggaccgcagaagtcaaccagaccgacttaaaccg 

gcgttatgagatcaagatgaccaagatgttcaagggttt 

cagcgccttggggaatgcctcggacatccgcttcgtcg 

acacccccgccctggaaagcgtctgcggatacttgca 

caggtcccagaaccgcagcgaggagtttctggtcgcc 

ggaaacctgcgggacggacacttgcagatcaacacct 

qcaqtttcgtggccccgtggagcagcctgagtaccgct 

cagcgccggggcttcaccaagacctatgctgctggctg 

tgaggggtgcacagtgtttacctgttcatccatcccctgc 

aaactgcagagtgacactcactgcttgtggacggacc 

acttcctcacaggctctgacaagggtttccagagccgc 

cacctggcctgcctgccaagagagccagggatatgca 

c 

(SEQIDNO: 137) 
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ID# 


Gene Name 


Accession 
Number 


Target Sequence 


C24 


Ubiquitin 


AB032025 


gcagatttttgtaaagaccctgacgggcaaaactatca 

cccttgaggtcgagcccagtgacaccattgaaaatgtc 

aaagccaaaatccaagacaaggagggcatcccgcct 

aaccaqcaqcqtctqatttttgcgggcaaacagctaga 

agatggccgaactctgtcagactacaatatccagaaa 

gagtccaccttgcacttggtgcttcgcctgcgaggtggc 

atcattgagccttcactccgccagctggcccagaaata 

caactgcgacaagatgatctgccgcaagtgttatgctc 

gcctgcacccccgtgctgtcaactgccgcaagaagaa 

gt 

(SEQIDNO: 138) 


C25 


Matrix 
metalloproteinase 
-2 


AF095638 


aqcqqtcaqtqtqaaqqaggtggactctgggaatgac 

atctacggcaaccccatcaagcggattcagtatgagat 

caagcagataaagatgttcaaaggaccagacaagga 

catagagtttatctacacggctccttcctccgccgtatgc 

ggggtctccctggacatcggaggaaagaaggagtatc 

tcattgcgggaaaggccgaggggaacggcaagatgc 

acatcaccctttgtgacttcatcgtgccctgggaca 

(SEQ ID NO: 139) 


C26 


lnterleukin-6 


U 12234 


cctggtccagatgctaaagagcaaggtaaagaatcag 

gatgaagtgaccactcctgacccaaccacagacgcc 

agcctgcaggctatcttgcagtcgcaggatgagtgcgt 

gaagcacacaacaattcacctcatcctgcggagtctgg 

aggatttcctgcagttcagtctgagggctgttcggataat 

gtagcctgggcatctaagattgctgtagttcatgggcatt 

cctttctccaatcaaaaacctqtqcaqtqqqcacaaaa 

cttatgttgttctctgtgaggaactaaaagtatgagcgtta 

ggacactattttaattatttttaatttattgatatttaaatatgt 

gatatggagttaatttatataagtaatagatatttatatttttt 

atgaagtgccacttgaaatattttatgtattcattttgaaaa 

agttaacgtaaaatgctatgcggcttgaatatcctcgatg 

tttcggagccaggt 

(SEQIDNO: 140) 


C27 


Vascular cell 
adhesion 
molecule 1 
(VCAM-1) 


U32086 


tggaatttgaacccaaacaaaggcagagtacacaga 

cactttatgttaatgttgcccccagggatacaaccgtcgt 

ggtcagcccctcctccatcgtggaggaaggtagtcctgt 

gaacatgacctgctctagcgatggccttccagctccga 

acatcctgtggagcaggcggctaagtaatgggcgcct 

gcagtctctttctgaggatccaattctcaccttaacttctgc 

aaaaatqgaaqattctqqtatttatqtqtqtqaaqggatt 
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ID# 


Gene Name 


Accession 
Number 


Target Sequence 








aaccaggctggaataagcagaaaagaagtagaatta 

attatccaagttgctccgaaagacatacagcttatagctt 

ttccttctgagagtgtcaaggaaggagacactgtcattat 

ctcctgtacatgtggaaatgttccaaaaacttggataatc 

ctgaagaaaaaagcagagacgggagacacagtgct 

aaagtccagagatggtgcatataccatccacaaggtc 

cagttagaggatgcggg 

(SEQIDNO: 141) 


C28 


Phenol 
sulfotransferase 


D29807 


gctcccccagaccttgttggatcagaaggtcaaggtgg 

tctacgtcgcccgcaacgcaaaagatgtagctgtctcct 

attaccacttctaccgcatggccaaggtgcaccctgac 

cctgacacctgggacagcttcctggagaagttcatggct 

ggggaagtgtcctatgggtcctggtatcagcatgtgcag 

gaatggtgggagctgagtcacactcaccctgttctctac 

ctcttctatgaggacatgaaagagaaccccaaaaggg 

agattcagaagatcctgaagtttgtggggcgctccctgc 

cagaggagactgtggatctcattgtccagcacacgtctt 

tcaaggagatgaagaacaactccatggctaactacac 

caccttatctcctgacatcatggaccacagcatttctgcc 

ttcatgaggaaaggcatctcgggggactggaagacca 

ccttcactgtggcccagaatgagcgctttgatgc 

(SEQ ID NO: 142) 


C29 


GRP94 


U01153 


aatcccagacatcccctgatcaaagacatgctgcgac 

gagttaaggaagatgaagatgacaaaacggtatcgg 

atcttgctgtggttttgtttgagacagcaacgctgagatca 

ggctatctgctaccagacactaaagcatatggagatcg 

aatagaaagaatgcttcgcctcagtttaaacattgaccc 

tgatgcaaaggtggaagaagaaccagaagaagaac 

ccgaagagacaaccgaggacaccacagaagacac 

agagcaggacgatgaagaagaaatggatgcaggaa 

cagacgacgaagaacaagaaacagtaaagaaatct 

acagctgaaaaagatgaattataaattatactctcacca 

tttggaacctgtgtggagagggaatgtgaaatttaagtc 

atttctttcgagagagacttgttttggatgctccccgcagc 

ccccttctcccctgcactgtaaaatgttgggattgtgggtc 

acagaaagaagtg 

(SEQ ID NO: 143) 
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ID# 


Gene Name 


Accession 
Number 


Target Sequence 


C30 


E-selectin 


L23087 


ttacacggttgctgtcactggatgaaataattgccaagg 

agtttaggggaaacaacttggtcaaagtattctatcacc 

aacatgcaaaaaaatattttaaatgcccacaggcgagt 

acatggggaaatcctgcttaatactttgtgcaaggattgc 

taaacacagtcctaatcccttttacccctgtgggattcagt 

gcattttaaagtgttcttagagattttaaagtgttcttttatttg 

cattggctaaagtacaattttccctaattcttaattcagtgt 

aagtgtttagagactttaaaatatatgcatgttagagctat 

gatagggtaaaagttacttatcagggatctttgtttatgaa 

gggactctaatgttatatctgtagtaaattcattttaaaag 

gggcaaatgctgtccccagtattacgtgaatcagtgtaa 

agttgtgaatgtttttactatagttgcttttaaaaacatgaat 

agtggggcacctgggtg 

(SEQ ID NO: 144) 


C31 


gastric lipase 


Y13899 


tgcactatcatcagagcatgcctccctactacaacctga 

cagacatgcatgtgccaatcgcagtgtggaacggtgg 

caacgacttgctggccgaccctcacgatgttgaccttttg 

ctttccaagctccccaatctcatttaccacaggaagattc 

ctccttacaatcacttggactttatctgggccatggatgcc 

cctcaagcggtttacaatgaaattgtttccatgatgggaa 

cagataataagtagttctagatttaaggaatlattcttttatt 

gttccaaaatacgttcttctctcacacgtggttttctatcatg 

tttgagacacggtgattgttcccatggttttgatttcagaaa 

tgtgttagcatcaacaatctttccattggtaatttttgaattta 

aaatgatttttaaatttggggcatctgggtggctcagtcg 

gctaagtcgtctgccttcggcttaagtcatgatctcgggg 

tcctaggatgga 

(SEQ ID NO: 145) 


C32 


HSP27 


U 19368 


ggaccctttccgcgactggtacccggcccacagccgc 

ctcttcgaccaggccttcgggctgccccggctgccgga 

ggagtgggcgcagtggttcggccacagcggctggcc 

gggctacgtgcgcccgatcccccccgcggtcgagggc 

cccgccgcggccgccgcggccgccgcgcccgcctac 

agccgcgcgctcagccggcagctcagcagcggcgtg 

tcggagatccggcagacggccgaccgctggcgcgtgt 

ccctggacgtcaaccacttcgcccccgaggagctgac 

ggtcaagacgaaggacggcgtggtggagataactgg 

caagcacgaagagaggcaggatgagcatggctacat 

ctcccgccgcctcactcccaaatacaccctgccccctg 

gtgtggatcctaccctggtctcctcctccctgtcccctgag 

qqcactctcacqqtqqaggctcccatgcccaagccag 
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ID# 


Gene Name 


Accession 
Number 


Target Sequence 








ccacccagtcggcagaaatca 
(SEQ ID NO: 146) 


C33 


IL-10 


U33843 


cgggtccctgctggaggactttaagagttacctgggttg 

ccaagccctgtcggagatgatccagttttacttggagga 

ggtgatgccccgggctgagaaccacgacccagacat 

caagaaccacgtgaactccctgggagagaagctcaa 

gaccctcaggctgagactgaggctgcgacgctgtcac 

cgatttcttccctgtgagaataagagcaaggcggtgga 

gcaggtgaagagcgcatttagtaagctccaggagaaa 

ggtgtctacaaagccatgagtgagtttgacatcttcatca 

actacatagaaacctacatgacaatgaggatgaaaat 

ctgaaacgtgctggagaacaaaacacccaggatggc 

aactcttctcgactctaggacatgaattggagatctgca 

aaataccatcccgagatgtaggagagccgaccaact 

gcttggagaaccccgtcatacc 

(SEQ ID NO: 147) 


C34 


caveolin-1 


U47060 


tccgaggggcacctctacaccgttcccatccgggagc 

agggcaacatctacaagcccaacaacaaggccatgg 

cggaggagatgagcgagaagcaggtgtacgacgcg 

cacaccaaggaaatcgacctggtcaaccgcgacccc 

aagcatctcaacgacgacgtggtcaagattgattttgaa 

gatgtgattgcagaaccagaaggaacacacagttttga 

tqqcatctqqaaqqccaqcttcaccaccttcactgtgac 

aaaatactggttttaccgcttgctgtctgccctctttggcat 

cccaatggcactcatatggggcatttactttgccattctttc 

tttcctgcacatctgggcagttgtgccgtgcattaagagtt 

tcctgattgagattcagtgcatcagccgtgtctattccatct 

acgtccacaccttctgtgacccgttctttgaggctgttggc 

aa 

(SEQ ID NO: 148) 


C35 


H-ras, p21 


U62092 


accatccagctcatccagaaccacttcgtggatgagta 
cgaccccaccatcgaggactcctatcggaagcaagtg 
gtcattgacggggagacgtgcctgctggacatcctgga 
cacagcgggccaggaggagtacagcgccatgcggg 
accagtacatgcgcacgggggagggctttctctgtgtat 
ttgcca 

(SEQ ID NO: 149) 
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ID# 


Gene Name 


Accession 
Number 


Target Sequence 


C36 


rab2 


M35521 


agacaagaggtttcagccagtgcatgacctgactatcg 

gtgtagagtttggtgctcgaatgataactattgatgggaa 

acagataaaacttcagatatgggatacggcagggcaa 

gagtcctttcgttccatcacaaggtcatattacagaggtg 

cagcaggggctttactagtgtatgatattacaaggaga 

gatacattcaaccacttgacaacctggttagaagatgc 

ccgccagcattccaattccaacatggtcattatgcttattg 

gaaataaaagtgatttagaatcaagaagagaagtaa 

aaaaagaagaaggtgaagcttttgcacgagaacatg 

gacttatcttcatggaaacttctgctaagactgcttccaat 

gtagaagaggcatttattaatacagcaaaagaaatttat 

gagaaaatccaagaaggagtctttgacattaataatga 

ggcaaacggcattaaaattggccctcagcacgctgcta 

ctaatgccacacac 

(SEQ ID NO: 150) 


C37 


rab5 


M35520 


aagcctagtgcttcgttttgtgaagggccaatttcatgaat 

ttcaagagagtaccataggggctgcttttctaacccaaa 

ctgtgtgtcttgatgatacaacagtaaagtttgaaatatg 

ggatacagctggtcaagaacgataccatagcttagca 

ccaatgtactacagaggagcacaagcagccatagttg 

tatatgatatcacaaatgaggagtcctttgccagagcca 

aaaactgggttaaagaacttcagaggcaagccagtcc 

taacattgtaatagctttatcaggaaacaaggctgatctt 

gcaaataaaagagctgtcgatttccaggaagcacagt 

cctatgcagatgacaacagtttattattcatggagacatc 

agctaaaacatcgatgaacgtaaatgaaatattcatgg 

caatagctaaaaagttgccaaagaacgaaccacaga 

atccaggagcaaattctgccagaggaagaggagtag 

accttactgaacccacgcagccaa 

(SEQ ID NO: 151) 


C38 


rab7 


M35522 


ccccaacacattcaaaaccctcgatagctggagagat 

gagtttctcatccaggccagtccccgggatcctgaaaa 

cttccctttcgttgtgttgggaaacaagattgacctcgaa 

aacagacaagtggccacaaagcgggcacaggcctg 

gtgctacagcaaaaacaacattccctacttcgagacca 

gtgccaaggaggccatcaatgtggagcaggcgttcca 

gacgattgcaaggaatgcacttaaacaggaaacaga 

ggtggagctgtacaatgaattccctgaacccatcaaac 

tggacaagaacgaccgggccaagacctcagcggaa 

agctgcagttgctgaaggggcagtgagagcagagca 

cagagtccttcacaaacaaagaacacacttaggccttc 

caacacgagcccccttcttctcttccaaacaaaacata 
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ID# 


Gene Name 


Accession 
Number 


Target Sequence 








aagtcatctctcgaatccagctgccaaaagaccctacc 
aaacacttcaccctgacacacaca 

(SEQ ID NO: 152) 


C39 


APO CM 


M17177 


rtnnttctattacttatcctcctaatattaaaatttqaaqtcc 

OlUULlvl^ ny oily iwiwiy y » 

agggggcccatgagtcccagcaagatgaaaccacca 

gctccgccctgctcacccagatgcaggaatcactctac 

agttactggggcacagccagatcggctgccgaggacc 

tgtacaagaaggcatacccaactaccatggatgagaa 

aatcagggacatatacagcaaaagcacagcagctgt 

gagcacttacgcagggattttcactgacc 

(SEQ ID NO: 153) 


C40 


endothelin-2 


X57038 


ctgtccgcctctgtccccctgttgcgcacgcaggcaagg 
gccaggtggccgctgccccggagcatccagcaccctc 

anrrrnnnrrnaaaactCCCacctacaaCCtCQQCQt 

tgctcctgcagctcctggctcgacaaggagtgcgtctac 

ttctgccacctggacatcatctgggtgaacactcccggg 

tgagctcccgcggggacccaggcggggctgctagag 

gcggggcagggggtggggaacctgtagctagcacag 

ctctccctgggcctccagacggatcgctgagctgacat 

gaagagcggctgggtgttgtccctactcc 

(SEQ ID NO: 154) 


C41 


FGFR2 


AF211257 


tgattgttcttctgccaccaaaatgccagtagtaaacaa 

acccatcgataggaaagtattttgttttgctgtgcagctct 

gtcattgggcccatggagcgcggaactggacttcccaa 

gacaaatggtaccagcgttctcttaaaaagatgccttaa 

tccattcctcgagggtggaccttagttgagatgatagca 

gactgtactcccctccggcagctggccttctgccctgagt 

tgcacgttaatcagattagcctgtattctcttcagtggatttt 

gataatggcttccagattcattggcgttagggaagcctttt 

agaatcttcacgtgtcatcgtcgaaattgaaacactgag 

ttgttctgctgatggttttggagatacttccatctttttaaggg 

tttgcttctgtctaattctggcaggacctcaccaaaagatc 

gggcctcgtaccaacgtcagacacgatgtcgccgtgtt 

gtgcgttctgtattta 

(SEQ ID NO: 155) 
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ID# 


Gene Name 


Accession 
Number 


Target Sequence 


C42 


leptin 


AB020986 


gccttaccctcagggaccttgcattccagatggtaaaaa 

tgccacacaccagtatgcaaaggctggcctcgcacca 

tggcaactgagcagctgaaccagcgcactcctcagca 

ggcggaaatgctgaactgagaatgtcagtgctcaggg 

gcccacaggctaaccctgctcccacttcgtagcatttttg 

cttttcagggcacggcagcatttattactgtgtagccaca 

tccctctgaagcagcagcatagctgacaatttaaaaat 

aanaartaaaaacatacctaaaaccataacQQcacid 

caagtagcagggccgagactagagttcaggacctctg 

actcccagagtgtcccgggagccaggtaatgctccctg 

gaggtgcaaatagggttgggcaggggagaccagaa 

gtgcttacagggagagaggacttggaggtgattttgca 

ggaggtgagggatgtgaattgcctgaatggcggaggc 

Igttttgttcatgc 

(SEQIDNO:156) 


C43 


prostaglandin D 
synthase 


AB026988 


aggtgtccctgcagcccaacttccaacaggataagttc 

ctggggcgctggttcacctcgggcctcgcctccaactcg 

agctggttccgggagaagaagaacgtgctgtccatgtg 

tatgtcagtggtggccccgaccgcagacggaggcctc 

aacctcacctccaccttcctcaggaaagaccagtgtga 

gactcgaaccctgctcctacggccggcgggaaccccg 

ggctgctacagctacacgagtccccactggggcagta 

rrrarri3rntntaaataataaccaccaactacaaaaa 

gtacgcgcttctctacaccgcaggcagcaaaggcctc 

ggccaggacttccacatggccactctctacagccgcac 

ccagaccccaaaggccgagataaaggagaaattca 

gcacctttgccaagacccagggcttcacagaggatgc 

cattgtcttcctgccacagactgataaatgcatggagga 

gaacaagtaggtgaccgccgccc 

(SEQ ID NO: 157) 


C44 


paraoxonase2 
(PON2) 


L48515 


caggactccacagcttttccccagataagcctggaggg 

atattaatgatggatctaaaaaaggaaaacccgaggg 

cactggaattaagaatcagccgtgggttcaatttggcttc 

gttcaatccacatggtatcagcaccttcatagacagcga 

cgacacagtttatctctttgttgtaaaccatccagaattca 

agaatacagtggaaatttttaaatttgaagaagaagaa 

aattctcttctgcatctaaaaacaatcaaacatgaacttc 

ttccaagtgtgaatgatatcatagctgttggaccagcac 

atttctatgccaccaatgaccactatttctctgatcctttctt 

aaagtatttggaaacatacttgaacttacactgggcaaa 

tqttqtttactacaqtccagatgaaqttaaagtggtagca 
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ID# 


Gene Name 


Accession 
Number 


Target Sequence 








gaagggtttgatgcagcaaatgggatcaatatttcacc 
(SEQIDNO: 158) 


C45 


beta- 
glucuronidase 


AF019759 


cgccgtatgtggacgtcatctgtgtcaacagttactactct 

tggtatcacgactatgggcacatggaggtgattcagctg 

cagctggccaccgagtttgagaactggtataggaccta 

ccagaaaccaataatccagagcgagtacggggcag 

agacaattgcaggcttccaccaggatccacctctgatgt 

tcagtgaggagtaccagaaaggtctgctcgagcagtat 

cacttaatactaaatcaaaaacqcaaaqaatatqtqqtt 

ggagagctcatctggaattttgctgattttatgactgacca 

gtcaccacagagagcagtagggaacagaaagggca 

tcttcactcgccagagacaacccaaagcggcggcctt 

ccttttgcgagagaggtactggaaacttgccaatgaaa 

ccgggcaccaccggtccgcggccaagtcccagtgttt 

ggaaaacagcccgttcgccctctgaagcctctgtct 

(SEQIDNO: 159) 


C46 


caveolin-2 


AF039223 


ctccaggtgggcttcgaggacgtgatcgcggacgccgt 

gtctacgcactcctttgacaaagtgtggatttgcagccat 

gccctgtttgaggtcagcaagtacgtgatctacaagttc 

ctaacattactcctaacaatqcccatqqccttcqcqqca 

ggggttctcttcgccaccctcagctgcctgcacatctgg 

attataatgcctttcgtgaagacctgcctcatggtcctgcc 

ttcggtgcagaccatatggaagagtgtaacagatgctgt 

cattgccccgttgtgttcaagtgtaggacgcagcttctctt 

ctgtcagcttgcaagtgagtcacgactgagcacttgga 

cccca 

(SEQ ID NO: 160) 


C47 


matrix 
metalloproteinase 
-14 


AF032025 


ttcttcaaaggagacaagcactgggtgtttgatgaagctt 

ctctqgaacctggctaccccaagcacatcaaggagct 

gggccgaggactgcctactgacaaaatcgatgctgctc 

tcttctggatgcccaatggaaagacctacttcttccgggg 

aaacaagtattaccgtttcaacgaggaactcagggca 

gtggacagcgagtaccccaaaaacatcaaggtctgg 

gaaggaatccctgagtctcccagagggtcattcatggg 

cagtgatgaagtcttcacttacttctacaaggggaacaa 

atactggaaattcaacaaccagaagctgaaggtagag 

ccaggcta 
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ID# 


Gene Name 


Accession 
Number 


Target Sequence 








(SEQIDNO: 161) 


C48 


matrix 
metalloproteinase 
-9 


AB006421 


gattctccaagggcaagggacgccgggtgcagggcc 

ccttcttatcaccgagcacgtggcctgcgctgccccgca 

agctggactccgcctttgaggacgggctcaccaagaa 

gactttcttcttctctgggcgccaagtgtgggtgtacaca 

ggcacgtcggtggtaggcccgaggcgtctggacaag 

ctgggcctgggcccggaggttacccaagtcaccggcg 

ccctcccacaaacaaaaaataaQQtactQctqttcaac 

aggcagcgcttctggagtttcgacgtgaagacgcaga 

ccgtggatcccaggagcgccggctcggtggaacagat 

gtaccccggggtgcccttgaacacgcatgacatcttcc 

agtaccaagagaaagcctacttctgccaggaccgcttc 

tactggcgtgtgaattctcggaatgaggtgaaccaggtg 

gacgaagtgggctacgtga 

(SEQIDNO: 162) 


C49 


IL-8 


U 10308 


gtggcccacattgtgaaaactcagaaatcattgtaaag 

cttttcaatggaaatgaggtgtgcctggaccccaagga 

aaaatgggtacaaaaggttgtgcagatatttctaaaga 

aggctgagaaacaagatccgtgaaacaacaaacac 

attctctntaatttccaaaaattcctcaaaaaaQatqcca 

atgagacttcaaaaaaatctatttcagtacttcatgtccc 

gtgtagacctggtgtaggattgccagataaaaatacag 

tatgcccagttagatttgaatattaagtaaaacaatgaat 

agtttttttctaaagtctcatatatgttgccctattcaatgtct 

aggcacacttacattaaacatattattcattgtttgctgtaa 

attcaaatgtagctggaaatcctggatatattttgttgttgtt 

acatctttccacctcacctacaggccaggatgcatgagt 

cccttttcaaccttgccttggtc (SEQ ID NO: 163) 


C50 


keratinocyte 
growth factor 


U80800 


caatgacatgactccagagcaaatggctacaaatgtg 

aactgttccagccctgagcgacatacaagaagttatga 

ttacatggaaggaggggatataagagtgagaagactc 

ttctgtcgaacacagtggtatctgaggattgataaacga 

ggcaaagtcaaagggacccaagagatgaagaaca 

gttacaatatcatggaaatcaggacagtggcagttgga 

atagtggcaatcaaaggggtggaaagtgaatattatctt 

gcaatgaataaggaaggaaagctctatgcaaagaaa 

gaatgcaatgaagattgcaacttcaaagaattaattctg 

gaaaaccattacaacacatatgcatcagctaaatgga 

cacacagcggaggagaaatgtttgttgctttaaatcaaa 

agggggttcctqtaagggggaaaaaaacgaagaaa 
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ID# 


Gene Name 


Accession 
Number 


Target Sequence 








gaacaaaaaacagcccactttcttcctatggcaa 
(SEQIDNO: 164) 


C51 


decorin 


U83141 


gattgaaaatggagccttccagggaatgaagaagctct 

cctatatccgcattgctgataccaatataactaccatccc 

tcaaggtcttcctccttcccttactgaattacatcttgaagg 

caacaaaatcaccaaggttgatgcatctagcctgaaa 

ggactgaataatttggctaagttgggactgagttttaaca 

gcatctccgctgttgacaatggcactctagccaacactc 

ctcatctgagggagcttcacttggacaacaataagctc 

atcagagtacccggtgggctggcggagcataagtaca 

tccaggttgtctaccttcataacaacaatatatctgcagtc 

ggatctaatgacttctgcccacctggatacaacaccaa 

aaaggcttcttattcaggtgtgagccttttcagcaaccca 

gtgcagtactgggagatccagccatccaccttccggtgt 

gtctacgtgcgctctgccatccagcttggaaattat 

(SEQIDNO: 165) 


C52 


glucose-6- 
phosphatase 


U91844 


ctggggatctcagctgcaggattttctacctgtcccatcct 

tacaagaaaagggaaaggagcagtggcatttgatag 

agaagaagaatggattaaggaaagacttcttcgtatcc 

tgcatatcatgcaaattcatgttacacaaaatctaaatcg 

ctttgattatatttgaatttttaggtaaggaactctcaatagt 

gggggaccaacttaaagcataactaataggtagttaat 

oo oo taattcta cttcttctata tttctactata tattcaa ta a 

cctagatttgtgctgggtcagagcattcagatatagtcag 

cttctctatcacactacatcttcctccttgtcagcctagctc 

agctttccctagaactttccactgctctacatcgtgctgac 

acagagatgcctaaaggcagctctagggtagtgcttttg 

tatggtttagtcaagctctgaaatcttgggcaaaaaggt 

gaggagagggcaaggagaggaaaggat 

(SEQIDNO: 166) 


C53 


TGFB1 


L34956 


gaccctlcctgctcctcatggccaccccactggagagg 

gcccagcacctgcacagctcccggcagcgccgggcc 

ctggacaccaactactgcttcagctccacggagaaga 

actgctgcgtccggcagctctacattgacttccgcaagg 

atctgggctggaagtggatccatgagcccaagggttac 

cacgctaacttctgcctggggccctgcccctacatttgg 

agcctggacacgcagtacagcaaggtcctggccctgt 

acaaccagcacaacccgggcgcgtcggcggcgccg 

tqctgcgtgccgcaggcgctggagccactgcccatcgt 
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ID# 


Gene Name 


Accession 
Number 


Tarn Ok t Qoniipnrp 








gtactacgtgggccgcaagcccaaggtggagcagct 

gtcgaacatgatcgtgcgctcctgcaagtgcagctgag 

gccccgccccgtccggcaggccccgcccaccggcag 

gnccggccccgcccccgcccgctgcgccgggctgtat 

ttaag 

(SEQIDNO: 167) 


C54 


ZAP36/annexin IV 


D38223 


gacacgtccttcatgttccagagggtgctggtgtcgctgt 

cggccggtggcagggatgaaggaaattttctggacgat 

gctctcatgagacaggatgctcaggacctgtatgaggc 

tggagagaagaaatggggaacagatgaggtgaaatt 

tctgactgttctctgctcccggaaccgaaatcacctgttg 

catgtgtttgatgaatacaaaaggatatcacagaagga 

tattgagcagggtattaaatctgaaacatccggtagcttt 

gaagatgctctgctggccatagtaaagtgcatgaggaa 

caaatctgcatactttgctgaaaggctttataaatctatga 

agggcttgggaacagatgataacaccctcatcagggtt 

atggtgtctcgagcggagatcgatatgatggacatccg 

ggagagcttcaagaggctttacggaaagtctctgtactc 

cttcatcaagggtgacacatctgg 

(SEQ ID NO: 168) 


C55 


N-ras 


U62093 


gttggagcaggtggtgttgggaaaagcgcactgacaa 

tccagctaatccagaaccactttgtagatgaatatgatc 

ccaccatagaggattcttaccgaaaacaggtggttata 

gacggtgaaacctgtctgttggacatactggatacagct 

ggtcaagaagagtacagtgccatgagagaccaatac 

atgaggacaggcgaaggcttcctctgtgtatttgc 

(SEQIDNO: 169) 


C56 


K-ras 


U62094 


gtagttggagctggtggcgtaggcaagagtgccttgac 

gatacagctaattcagaatcactttgtggatgaatatgat 

cctacaatagaggattcctacaggaaacaagtagtaat 

tgatggagaaacctgtctcttggatattctcgacacagc 

aggtcaagaggagtacagtgcaatgagggaccagta 

catgaggactggggagggctttctttgtgtatttgcc 

(SEQIDNO: 170) 
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ID# 


Gene Name 


Accession 
Number 


Target Sequence 


C57 


p38 MAPK 


AF003597 


ctggtgacccatcttatgggagcagatctgaacaacatt 

gtgaaatgtcagaagcttacggatgaccatgttcagttc 

cttatctaccaaattctccgaggtctcaagtatatacattc 

agctgacataattcacagggacctaaaacctagcaat 

ctagctgtgaatgaagactgtgagctgaagatcctgga 

ctttggactggcccgacatacagatgatgaaatgacag 

gctatgtggctaccaggtggtacagggctcctgagata 

atgctgaactggatgcattacaaccagacagttgatattt 

ggtcagtgggatgcataatggccgaactgttgactgga 

agaacgttgtttcctggtacagaccatattgatcagttga 

agctcattttaagactcgttggaaccccaggggctgatc 

ttttgaagaaaatctcctcagagtctgcaagaaactaca 

ttcagtctttgacccagatgccgaagatgaactttgcaa 

a 

(SEQIDNO:171) 
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TABLE 3 50-mer target sequence for canine arrays 



ID# 


Gene Name 


GenBank 
Accession 
Number 


50-mer sequence 


C58 


Cytochrome P450 2D 


D17397 


ccggctcctcagcaggggcccgaggtacaataaa 
ccagtttggtggctcc 

(SEQIDNO:172) 


C59 


Cytochrome P450 2B 


M92447 


aactcaaataaacatcaaaagcctgacatcccctg 
gtcaggtggtgagcc (SEQ ID NO:173) 


C60 


Cytochrome P450 2C41 


AFO 16248 


ccagtgaacatccaacctccattaaaggaaagtct 
ccagaatttctttgc 

(SEQIDNO:174) 


C61 


Cytochrome P450 2C21 


AF049909 


tatctctgcctctctctgtgtgtgtgtctctcatgaataa 
ataaaatctt (SEQ ID NO: 175) 


C62 


Cytochrome P450 3A 


X54915 


gtgacacagaatgagaaactcttaactctgggaaa 
tgtacaagggatagt 

(SEQ ID NO: 176) 
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TABLE 4 



ID# 


Gene Name 


Accession Number 








C2 


c-erb B-2 


AB008451 


C3 


Catalase 


AB012918 


C4 


p53 


AF080514 


C7 


Metallothionein 1 


D84397 


C9 


Multidrug resistant protein- 1 


AF045016 


Cll 


Tumor necrosis factor-alpha 


S74068 


C13 


BRCA-1 


U50709 


C17 


CD40 ligand 


AF086711 


C18 


Cubilin 


AF137068 


C19 


Alkaline phosphatase 


AF149417 


C23 


Tissue inhibitor of metalloproteinases-1 


AF077817 


C24 


Ubiquitin 


AB032025 


C27 


Vascular cell adhesion molecule 1 (VCAM-1) 


U32085 


C28 


Phenol sulfotransferase 


D29807 


C29 


GRP94 


U01153 


C33 


IL-10 


U33843 


C36 


Rab2 


M35521 


C37 


Rab5 




C38 


Rab7 


M35522 


C41 


FGFR2 


AF211257 


C43 


Prostaglandin D synthase 


AB026988 


C44 


Paraoxonase2 (PON2) 


L48515 


C45 


Beta-gluouroniclase 


AF019759 


C46 


Caveolin-2 


AF039223 


C49 


IL-8 


U10308 


C50 


Keratinocyte growth factor 


U80800 


C51 


Decorin 


U83141 


C52 


Glucose-6-phosphatase 


U91844 


C54 


ZAP36/annexin IV 


D38223 


C57 


p38 MAPK 


AF003597 
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TABLE 5 Canine Genes from Differential Display 



Differential 
Display 


BLAST 
Search 


Accession 
Number 


BLAST 
Score 










DD9 


Homo sapiens angiopoietin-like 3 




159 


DD13 


(l)Canis famillaris mitochondrion 


AF028213 


874 




(2)Canis lupus cytochrome c oxidase 
subunit II 




835 


DD17 


Homo sapiens cytochrome-c oxidase 
subunit VllaL 


AF1 34406 


76 


DD18 


Homo sapiens cytochrome-c oxidase 
subunit VllaL 




76 


DD21 


Homo sapiens histidine ammonia-lyase 


D83077 


172 


DD22 


Homo sapiens mRNA for TPRD 
(tetratricopeptide repeat domain from the 
Down syndrome region of chromosome 
21) 




218 



TABLE 6 



ID# 


Gene 
Name 


Left PCR 
primer 
sequence 


Right 
PCR 
primer 
sequence 


Target Sequence on canine array 


C64 


Gadd45 


AACTGA 
ACCAAA 
TTGCACT 
GAA 

(SEQ ID 
NO: 177) 


CCATG 
TAGCG 
ACTTT 
CCCG 

(SEQ 
ID NO: 
178) 


CGCGTCTAGAAACTGAACCAAATTGC 

ACTGAAGlTTrGAAATACCTTTGTAGT 

TACTCAAGCAGTTACTCCCCACACTG 

ATGCAAGGATTACAGAAACTGATGTC 

AAGGGGCTGAGTGAGTTCAACTACAG 

ATTCCGGGGGCCCGGAGCTAGATGAC 

TTTGCAGATGGAAAGAGGTGAAAATG 

AAGAAGGAAGCTATGTTGAAACAAAT 

ACAAGTCAAAAGGAACAAAAATTACA 

AAGAACCATGCAGGAAGAAGCTTGGC 

C 

(SEQ ID NO: 179) 
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ID# 



Gene 
Name 



LeftPCR 
primer 
sequence 



Right 
PCR 
primer 

sequence 



Target Sequence on canine array 



C65 



Super- 
oxide 
dismu-tase 
Mn 



AACAAC 
CTGAAC 
GTCACC 
GA 

(SEQID 
NO: 180) 



TCTCC 
CAGTT 
GATTA 
CATTC 
CAAA 

(SEQ 
ID NO: 
181) 



GCGCGAATTCAACAACCTGAACGTCA 

CCGAGGAGAAGTATCTGGAGGCGCTG 

GAGAAGGGTGACATTACAGCTCAGAT 

AGCTCTTCAGCCTGGGCTCAAGTTCA 

ATGGAGGAGGTCATATCAATCATTCC 

ATCTTCTGGACAAACCTGAGCCCTAA 

GGGTGGTGGAGAACCAAAAGGGGAA 

TTGCTGGAAGCCATCAAACGTGATTTT 

GGTTCCTTCGACAAATTTAAGGAGAA 

GTTGACCACTATATCCGTCGGTGTCCA 

AGGCTCAGGTTGGGGTTGGCTTGGTTT 

CAATAAGGAGCAGGGACGCTTGCAGA 

TTGCTGCTTGTTTTAACCAGGATCCCC 

TGCAAGGAACAACAGGTCTTATTCCA 

CTACTGGGGATCGATGTGTGGGAGCA 

TGCTTATTACCTTCAGTATAAAAATGT 

CAGACCGGATTATCTAAAAGCTATTT 

GGAATGTAATCAACTGGGAGAAAGCT 

TGGCC 

(SEQ ID NO: 182) 



C66 



UV 
Excision 
repair 
protein 
RAD23 
(XP-C) 



GAAAGT 
CAGGCT 
GTGGTTG 
A 

(SEQID 
NO: 183) 



TGGCA 
GCCAA 
ATTCT 
CATTC 

(SEQ 
ID NO: 
184) 



CGCGGGATCCGAAAGTCAGGCTGTGG 

TTGACACCCCTCCCGCAGTCAGCACT 

GGGGCTCCTCCATCTTCGGTGGCAGCT 

GCTGCAGCAACTACAACAGCGTCAAC 

AACCACAGCGAGTCCTGGAGGACATC 

CCCTTGAATTTTTACGGAATCAGCCTC 

AATTTCAACAGATGAGACAAATTATT 

CAACAGAATCCTTCCCTGCTCCCAGC 

ATTGCTACAACAGATAGGTCGAGAAA 

ATCCTCAATTACTGCAGCAAATTAGC 

CAGCACCAGGAGCATTTTATTCAGAT 

GTTAAATGAACCAGTTCAAGAAGCTG 

GTGGTCAAGGAGGAGGGGGTGGAGG 

TGGCAGTGGAGGAATTGCAGAAGCCG 

GAAGTGGTCATATGAACTACATTCAA 

GTAACACCTCAGGAAAAAGAAGCTAT 

AGAAAGGTTAAAGGCACTAGGATTTC 

CTGAAGGACTTGTGATACAAGCGTAT 

ATTGCTTGTGAGAAGAATGAGAATTT 

GGCTGCCAAAGCTTGGCC 

(SEQ ID NO: 185) 
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ID# 


Gene 
Name 


Left PCR 
primer 
sequence 


Right 
PCR 
primer 
sequence 


Target Sequence on canine array 


C67 


Proliferati 
ng cell 
nuclear 
antigen 
gene 


GATAAC 
GCGGAT 
ACCTTGG 
C 

(SEQ ID 
NO: 186) 


AGTGT 
CCCAT 
ATCCG 
CAATT 
TT 

(SEQ 
ID NO: 
187) 


GCGCGGATCCGATAACGCGGATACCT 

TGGCGCTGGTATTTGAAGCACCAAGA 

ACAGGAGTACAGCTGTGTAGTAAAGA 

TGCCTTCTGGTGAATTTGCACGTATAT 

GCCGAGATCTCAGCCATATTGGAGAT 

GCTGTTGTAATTTCCTGTGCAAAAGAC 

GGAGTGAAATTTTCTGCGAGTGGAGA 

ACTTGGAAATGGAAACATTAAATTGT 

CACGGACAAGTAATGTCGATAAAGAG 

GAGGAAGCTGTTACCATAGAGATGAA 

TGAACCAGTTCAACTAACTTTTGCACT 

GAGGTACCTGAACTTCTTTACAAAAG 

CCACTCCACTCTCTTCAACGGTGACAC 

TCAGTATGTCTGCAGATGTACCCCTTG 

TTGTAGAGTATAAAATTGCGGATATG 

GGACACTAAGCTTGGCC 

(SEQ ID NO: 188) 


C68 


Glucose- 
regulated 
protein 94 


CTGTGGT 
GTCTCTG 
CGCCT 

(SEQ ID 
NO: 189) 


TTTCA 
GCTGT 
AGATT 
CCTTT 
GCTG 

(SEQ 
ID NO: 
190) 


CGCGGGATCCCTGTGGTGTCTCAGCG 

CCTGACAGAGTCTCCGTGTGCTCTGGT 

GGCCAGCCAGTATGGATGGTCTGGCA 

ACATGGAGAGAATCATGAAAGCTCAA 

GCATACCAGACGGGCAAAGACATCTC 

TACAAATTACTATGCCAGCCAAAAGA 

AAACATTTGAAATTAATCCCAGACAT 

CCCCTGATCAAAGACATGCTTCGACG 

AGTTAAGGAAGATGAGGATGACAAA 

ACGGTATCGGATCTTGCTGTGG'ITITG 

TTTGAGACAGCAACGCTGAGATCAGG 

CTATCTGCTACCAGACACTAAAGCAT 

ATGGAGATCGAATAGAAAGAATGCTT 

CGCCTCAGTTTAAACATTGACCCTGAT 

GCAAAGGTGGAAGAAGAACCAGAAG 

AAGAACCCGAAGAGACAACCGAGGA 

CACCACAGAAGACACAGAGCAGGAC 

GATGAAGAAGAAATGGATGCAGGAA 

CAGACGACGAAGAACAAGAAACAGC 

AAAGGAATCTACAGCTGAAAAAGCTT 

GGCC (SEQ ID NO: 191) 
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ID# 



Gene 
Name 



Left PCR 
primer 
sequence 



Right 
PCR 
primer 
sequence 



Target Sequence on canine array 



C69 



Gluta- 
thione S- 
trans- 
ferase 
alpha 
subunit 



CAGAGA 
AGCCCA 
AGCTCC 
AC 

(SEQID 
NO: 192) 



ACCAG 
ATGAA 
TGTCA 
GCCCG 

(SEQ 
ID NO: 
193) 



CGCGGGATCCCAGAGAAGCCCAAGCT 
CCACTACTTCAATGGACGAGGCAGAA 
TGGAGTCCATCCGGTGGCTCCTGGCTT 
CAGCTGGAGTAGAGTTTGAAGAGAAA 
TTTATAAATGCTCCAGAAGACTTGGA 
TAAATTAAAAAATGATGGAAGTCTGA 
TGTTCCAGCAAGTGCCAATGGTGGAA 
ATTGATGGAATGAAGCTGGTACAGAC 
CAGAGCCATTCTCAACTACATTGCCA 
CCAAATACAACCTCTATGGGAAAGAC 
ATAAAGGAGAGAGCTCTGATAGATAT 
GTACACAGAAGGTATAGTAGATTTGA 
ATGAAATGATCATGGTTTTGCCTCTAT 
GCCCACCTGATCAAAAAGATGCCAAG 
ATTACTCTGATCAGAGAGAGAACAAC 
AGATCGTTATCTCCCCGTGTTTGAAAA 
AGTGTTAAAGAGCCATGGACAAGACT 
ACCTTGTTGGCAACAAGCTGAGCCGG 
GCTGACATTCATCTGGTCTCGAGGGC 
C (SEQ ID NO: 194) 



C70 



BR- 
cadherin 



GTCCGTG 
GCAGAG 
TCCCTCA 
GCTCTAT 

(SEQID 
NO: 192) 



CACCG 
TGATG 
CCACA 
TAGCT 
ATCTT 
CG 

(SEQ 
ID NO: 
196) 



GTCCGTGGCAGAGTCCCTCAGCTCTAT 
AGACTCTCTCACCACAGAGGCTGACC 
AGGACTACGACTATCTGACAGACTGG 
GAACCCCGCTTTAAAGTCTTGGCAGA 
CATGTTTGGGGAAGAAGAGAGTTATA 
ACCCTGATAAAGTCACTTAGGGCAGA 
AGCCAAGGATAAAACACAACCAAAA 
GGAGAAATTTAAAAGAAACACAAATA 
GAAATCTCTCTCTCTCACACACACACA 
CATGCATACATGCACGTGCACACACA 
GACACACAGACACACACACCAGGCTT 
TGTAGGACACAATCATTTGATGATCT 
GGTTTCTAGCAAGTTGCTGTAGTTATC 
ATATTGTCAAGTTTTGTTTTACTCTGC 
CAACACAAGATAAATCCTATTACATG 
TACTTGCTTGGTTTTGTTTTGTTCTTTT 
GGATACACACTGAGACAAGCTCAGGC 
CTATTAAATACAATTTACTGACATGAC 
AACATAGAACGAAGATAGCTATTGGC 
ATCACGGTG (SEQ ID NO: 197) 
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ID# 


Gene 
Name 


Left PCR 
primer 
sequence 


Right 
PCR 
primer 

sequence 


Target Sequence on canine array 


C71 


N- 

p,aHVif*rin 

V/CLVlllvJ. Ill 


GGAGCC 
TGATGCC 
ATCAAG 
CCTG 

(SEQDD 
NO: 198 


GGTTT 
GCAGC 
CTATG 
CCAAA 
GCC 

(SEQ 
ID NO: 
199) 


GGAGCCTGATGCCATCAAGCCTGTAG 

GAATCCGACGATTGGATGAGAGACCC 

ATCCACGCCGAACCCCAGTACCCGGN 

CCGATCTGCAGCCCCGCACCCTGGGG 

ACATCGGGGACTTCATTAATGAGGGC 

CTTAAAGCTGCTGACAATGATCCCAC 

AGCTCCACCATATGACTCCCTCTTAGT 

CTTTGACTACGAAGGCAGTGGCTCTA 

CCGCTGGGTCTTTGAGCTCCCTTAATT 

CTTCAAGTAGTGGTGGCGAGCAGGAC 

TATGACTACCTGAACGACTGGGGGCC 

ACGGTTCAAGAAACTTGCTGACATGT 

ATGGTGGAGGTGATGACTGAACTTCA 

GGGTGAACTTGGTC 1T11 GGACAAGT 

ACAAACAATTTCAACTGATATTCCCA 

AAAAGCATTCAGAAGCTAGGCTTTAA 

CTTTGTAGTCTACTAGCACAGTGCTTG 

CTGGAGGCTTTGGCATAGGCTGCAAA 

CC (SEQ ID NO: 200) 


C72 


Mek5 


TCATGG 
ATGGGG 
GATCTTT 
GGATG 

(SEQ ID 
NO: 201) 


GGGTG 

GCCCA 

TCAAT 

TCTTC 

AGGT 

(SEQ 
ID NO: 
202) 


GGGTGGCCCATCAATTCTTCAGGTGCT 

GGTCTTTCTTTCGGTTG 1T1TCGCATG 

CACTGAGTGATGAAATGTACAAATGG 

CTCGGAGAACTCTCCAACCGGAAGGA 

CGGGCGAATCCTCATCAACAATGCAC 

TGCAGAAGCTGGAGAGGCTCCATGAA 

AGAGATTCCTAAACTCCGGACATCAG 

AATGGATTCCATACTGCTCCCCTGAA 

ATTCTTTCAGGCGCCATATAAGCATTT 

GTTCCAACATACGTCTTGGCTATAGA 

ATTCACCAGCTGAGTGCTAACTCCAA 

AATCGCACAGCTTGACCTGTCCTCTTG 

TGTTTACTAGCGTATTGGAGGGCTTCA 

CATCTCTATGTAAAATCTTTAAACTCC 

ACAAGTAGGTAAGGCCTTTAACAACT 

GCTATTGCAATTCTTCCAAGGACATGC 

TCTGGAATTTTTCTATATACATCCAAA 

GATCCCCCATCCATGA {SEQ ID NO: 

203) 



ID# 


Gene 
Name 


Left PCR 
primer 
sequence 


Right 
PCR 
primer 
sequence 


Target Sequence on canine array 


C73 


Glucose 
transpor- 
ter 


GCAGCA 
GCCTGTG 
TATGCCA 
CC 

(SEQID 
NO: 204) 


AAGCC 

GGAA 

GCGAT 

CTCAT 

CGAA 

(SEQ 
ID NO: 
205) 


AAGCCGGAAGCGATCTCATCGAAGGT 

CCGGCCTTTGGTCTCAGGAACTTTGAA 

GTAGGTGAAGATGAAGAACAGAACC 

AGGAGCACGGTGAAGATGATGAAGA 

CGTACGGACCACACAGTTGCTCTACA 

TACTGGAAGCACATGCCCACAATGAA 

ATTTGAGGTCCAGTTGGAGAAGCCAG 

CAACAGCAATGGCAGCTGGGCGAGGA 

CCCTGGCTGAGGAGTTCAGCCACAAT 

GAACCATGGGATGGGGCCAGGGCCCA 

CTTCAAAGAAGGCCACAAAGCCAAAG 

ATGGCCACGATGCTGAGATACGACAT 

CCAGGGCAGTTGTTCCAGCAGCGCCA 

GCGCGATGGTCATGAGCACGGCACAG 

CCCGCCATGCCAGCCAGGCCTATGAG 

GTGCAGGGTCCGCCGGCCGGCGCGTT 

CCACCACGAACAGCGACACCACGGTG 

AAGGCCGTGTTCACGATGCCGGAGCC 

GATGGTGGCATACACAGGCTGCTGC 

(SEQ ID NO: 206) 


C74 


SHB (Src 
homology 
2 nrotein^ 


CGCCGA 
TGAGTA 
CGACCA 
GCCTT 

(SEQID 
NO: 207) 


GCTCA 
GCCCC 
TTTGA 
TGGGT 
AGC 

(SEQ 
ID NO: 
208) 


CGCCGATGAGTACGACCAGCCTTGGG 

AGTGGAACCGGGTCACCATCCCAGCT 

CTGGCAGCCCAGTTTAATGGCAACGA 

GAAACGGCAATCATCCCCCTCTCCTTC 

CCGGGACCGGCGGCGCCAGCTTCGAG 

CTCCTGGAGGGGGCTTCAAGCCCATT 

AAGCATGGGAGCCCTGAGTTCTGTGG 

GATCTTGGGAGAAAGAGTGGATCCTG 

CTGTCCCGCTGGAAAAGCAAATCTGG 

TATCACGGAGCCATCAGCAGAGGAGA 

TGCTGAGAACCTTCTGCGGCTCTGCA 

AGGAGTGCAGCTACCTTGTCCGGAAC 

AGCCAGACAAGCAAGCACGACTATTC 

CCTCTCTTTGAAGAGCAACCAGGGCT 

TTATGCACATGAAACTGGCCAAAACC 

AAAGAGAAGTATGTTCTGGGTCAGAA 

CAGCCCCCCGTTCGACAGTGTCCCAG 

AAGTCATCCACTACTATACCACCAGA 

AAGCTACCCATCAAAGGGGCTGAGC 

(SEQ ID NO: 209) 
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ID# 


Gene 
Name 


Left PCR 
primer 
sequence 


Right 
PCR 
primer 
sequence 


Target Sequence on canine array 


C75 


Ear-3 (v- 
erbA 
related) 
or 

Apolipopr 
otein AI 
regulatory 
protein 
(ARP-1) 


TGCAGA 
TCACCG 
ACCAGG 
TGTCC 

(SEOID 
NO: 210) 


CATAT 
CGCGG 
ATGAG 
AGTTT 
CGATG 
G 

(SEQ 
ID NO: 
211) 


TGCAGATCACCCGACCAGGTGTCCCT 

GCTTCGCCTCACCTGGAGCGAGCTGTT 

TGTGCTGAATGCAGCACAGTGCTCCA 

TGCCCCTCCACGTCGCCCCGCTCCTGG 

CCGCCGCAGGCCTACACGCCTC ACCC 

ATGTCCGCCGACCGAGTGGTCGCCTTT 

ATGGACCACATACGGATCTTCCAAGA 

GCAAGTGGAGAAGCTCAAAGCGCTGC 

ACGTCGACTCCGCCGAGTACAGCTGT 

CTCAAGGCCATAGTCCTGTTCACCTCA 

GATGCCTGTGGTCTCTCTGATGTAGCC 

CATGTGGAAAGCTTGCAGGAAAAGTC 

CCAGTGTGCTTTGGAAGAATACGTTA 

GGAGCCAGTACCCCAACCAACCAACA 

CGATTCGGAAAGCTTTTACTTCGCCTC 

CCTTCCCTCCGCACGGTCTCCTCCTCA 

GTCATAGAGCAATTGTTTTTCGTCCGT 

TTGGTAGGTAAAACCCCCATCGAAAC 

TCTCATCCGCGATATG 

(SEQIDNO:212) 



Table 7 



Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP1D 


No significant 
match 




GACTGAGACCATTTATTCNAGACACG 

CAGCTGACCAAGGAGTGAGGGAGGG 

ACCAGGTGTGCAAGCTAATAAATAG 

AGGAGGGGGAGACTTCCTGGAGCTG 

TAGCCATTCAGTCTTCATTCTTCTCAG 

GCATGAAGGCATCTCTTTTCTGACCA 

AAGCTT (SEQ ID NO: 213) 


CTP1G 


No significant 
match 




AAGCTTTGGTCAGCAATTATATTAGT 

TTGCATTTTAGTGACAGGTGTAAGAG 

AAAGGCCCCTTCTTCCCTTACTGGGA 

CAAATCTAGAAATCTTACACAGATGT 

GCAAATAAAGCTCGCGTGGTGTTC 

(SEQ ID NO: 214) 
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Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP3B 


Homo Sapien 

N-myc 
downstream 
regulated 
(NDRG1) 


BC003175 


GCAAAGTTACAAATTTATTGGTCTGG 
AAATAAATACAAATATCTGATTAAG 
A A ArTTPTPTOn A A AOACTTGTACAC 

AACAG'ITITCCTGTCTCGATTCAGCC 
ACTCCTGCCCTGACCAAAGCTT (SEQ 
ED NO: 215) 


CTP4B 


No significant 
match 




GAGCAGCAGTGAGCAAAACCCACGA 
AGTTGTTTTAAGGTTACAGCTATGAA 
TAAACATTGTCCAAACAATGAAGATT 
TAGGGCTGAAGAACGAGCGTATGTC 
TACAGTCGAAGCTT (SEQ ID NO: 216) 


CTP7B 


No significant 
match 




CAGGTGCAAGAGGTTTGTTTGGGAG 

GTAATCCTAGAAACCACAGAAGGGG 

GTGGGGATAGGAGGGATGGCAGGAA 

AACCAGTAAGAACTGTGTTATTGAGA 

AGGTTATCACTGTGGACAACTGGCAC 

AGAATACACTTCAGAGCTGTCGCCCT 

GAGGGACAATGACGCCAAGGTCTTTT 

TCTCTAAGTCCTGTTTCTTATAGGCC 

GAGGGTGGCTCCTGGGAGCAGTAAC 

TGCCAACAGTCGAAGCTT (SEQ ID 

NO: 217) 


CTP8A 


No significant 
match 




AAGCTTGATTGCCCATACCTGAGCCA 

TTGATATATTTGAAAATTATGGCACA 

AATGGAAGAGAACCACATTTGAAAA 

GCTTCCAGCCTTTCAACAGAAGATAA 

CTCTTCTTGTTTTGCAGATTGAGCAG 

ATAATTTCTTTTGAAGGTGATAGTTT 

CCTAAATTGGATAAAACCGTGGCTGC 

CATTATATTCACAGAAAATAAAATGA 

AAACTTCAGTTAATTGTGGATTTG 

(SEQ ED NO: 218) 


CTP8C 


Human DNA 
sequence from 
clone RP4- 
734P14 on 
chromosome 
20 


HSJ734P14 


CAATATTCTTAAGAGTTTATTATAAA 

CTAGTTTCACAGGCTACAAGGAAGTA 

TTTAGGACTATGTACAGCCTGACGGG 

AAACAGGCAGGGAGCTGAGGAGGGC 

CAAGATGAGTCTAGGGCCTTGGTGG 

GCGCATTCCCGGGGGAGGGGGCCCT 

GAAAGGGAAACCAGACAATCCTGTG 

AGACTCCAAGAACAACGGCATAACA 

AACAAACACGTCTGTGGCAATCAAG 

CTT (SEQ ID NO: 219) 
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Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP10Y 


Canis 
familiaris 
mitochondrion 


CFU96639 


AGTAGATGGGACCGAGAATAATTTT 

AGGGTTAAGGGATAGGAGGAGTAGG 

GGCAGTAGGTGCAAGGTCATTAGGG 

CATTTTCTCGTGTGAATGATGGTTTG 

ATATTTTTGATATGGTGGGAATATTT 

ACCACGTTGTGTGGTGATTAATATAT 

AAAGTGAGTATAGGGCGGTAAAAGC 

TT (SEQ ID NO: 220) 


CTP11A 


cyclin- 
dependent 

kinase 
inhibitor 1A 
(p21, Cipl), 


BC001935 


ACTAAGAAATATTTATTGAGCACCTG 

CTGTGTACCCAGCACTGCGGGAGGG 

GCTGTGAGAGACCCAGGGCAGTACA 

GGACTTGTTCTTGCCCTTCAGAGGCT 

TATAGTCTAGGTGGAAACAGGAGAA 

CCAGGACACATGAGGAGCCAGGAGA 

AAACAGTACAGGCCAGGATGTTACA 

GGAGCTTACAGTGTTTGGGGTCAGAC 

CCACTAAGTGCTTCAGTACCTCTAGG 

GGCTCAATGTTCAGGGCCAGAAGAG 

ACAATAACTCACAACTAGCCCATGTA 

GCATGCCCTATCCACAGCGTCTACCT 

CTGCTATCTTAAAACATCTGACTCCT 

CGTTAAGCTT (SEQ ID NO: 221) 


CTP16B 


Homo sapiens 

cDNA 
FLJ20541 fis, 
clone 
KAT11364 


AK000548 


CAAAGAATTTTGTTTTATTATAGTAC 

ATGAGCTGGACTGATGGGAAAGGGT 

AGGTGTATGGGCAACCACTGCCCAG 

ATTAGCATCGGATGCCCATCCCGATG 

GCCATGAATGTGCCAAATGTGCCGCC 

ACTCTGCATCATGGTTTTCCCGATGC 

CGCCCATCAGCTCCCGACCCCGCATT 

CCGATCCTGAGACAGGAAAAGGTGC 

CGAAGAGCGCCCCGGCCGCCATGCC 

CACTGCACAACCCATCACAAAGCCC 

ATCTTCACGCGGTAAAAGCTT (SEQ 

ID NO: 222) 


CTP17G 


No significant 
match 




CATATATATTCTTTTTTATTTCTTGTT 

ATACCTTCCCAAAACAGAGACATTCA 

ACAGTAGTTAGAATGGCCATCTCCCA 

ACATTTTAAAAAAACTGCACCCCCCA 

ATGGGTGAACAAAGTAAAGAGTAGT 

AACCTAGAGTTCAGCTGAGTAAGCC 

ACTGTGGAGCCTTAAGTGGTGAGGTC 

TTCCAATTTCAGAGTGATGTGTCTTC 

AACTTGTATCATCATTTTAGCGGTAA 

AAGCTT (SEQ ID NO: 223) 
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Band # 


Genbank 
Gene Name 


Accession 


Sequence 


CTP18B 


No significant 
match 




CCAAAGAAGTGTTTATTAACATTTGG 

GGCCTCAGCGGGGCCAGAGAGGAAG 

TGGGTGCTAGAGGCTCCTGAGGCTCA 

GGGCAAGGCCTGCAAGACAGATCCC 

ATTGCTCAGGAGGCAGCCCAGATTGC 

AAAIGGAAGACAIjCj (oe,Q JUL) JNU: 224) 


CTP19F 


Homo sapiens 
chromosome 5 
clone CTB- 
187A7 


AC008651 


AAGCTTTTACCGCAATGAGGGATTTA 
TACATGAAAAATGGACAAGGCTTTG 
CATTAGTTTACTCCATCACAGCACAG 
TCTACATTTAATGATTTACAAGATCT 
GAGAGAGCAGATTCTTCGAGTTAAA 
GACACTGATGATGTAAGCTGACTTCC 
TAATaAATATAITITACTTG (SEQ ID 
NO: 225) 


CTP20B 


Bos taurus 
ribosomal 
protein L30 
mRNA 


AF063243 


AAGCTTAACGAGGACAGGCCATCAG 

GGCTGCCAAGGAAGCAAAAAAGGCT 

AAACAAGCATCTAAAAAGACAGCAA 

TGGCTGCTGCTAAGGCTCCCACAAAG 

GCAGCACATAAGCAAAAGATTGTGA 

AGCCTGTGAAGGTTTCCGCACCCCGA 

GTTGGTGAAAAACGCTAAGTTTTAGT 

/~»/~» a tt** a * ■ i"i"i"i" ,r r a a ata a a A t/~*t/~* 
(jCjAICACjAI HI 1 AAA 1 AAAC A 1 C 1 (j 

ACTCTAACT (SEQ ID NO: 226) 


CTP21A 


Rattus 
norvegicus 
ribosomal 
protein L31 


NM_022506 


CATGGAGCNGTTTTATACCTTTATTT 

GACAATCAGCGATTAGTTCTCATCCA 

CATTAACAGTCTGTAGATTTTTGAAA 

GTGGTGACAGGTACGTAGGTAACCA 

GCGTGTAGAGCTTGTTTGGTGAATCT 

TP ATPPTPOTTA APrPTT f<\FO TTi NO- 
227) 


CTP22C 


Canis 
familiaris 
mRNA for 
ubiquitin- 
ribosomal 
protein L40, 

fusion 


AJ388512 


CAATGGTGTCACTGGGCTCGACCTCA 
AGGGTGATAG'l'lTl GCCCGTCAGGGT 
CTTCACAAAGATCTGCATCTCTGCGT 
CTGCTGGAGCGAACTCGCAAGGCCG 
CCGCCACCAAACCGCTCGCCCACCTC 
GTTAAGCTT (SEQ ID NO: 228) 




Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP25D 


No significant 
match 




AAGCTTGCACCATATATATAACTCTT 

GGGCAGAGGGTCTGGCATACATAAG 

TAGATACTCAGAAATATCTGTTGGAT 

TGTGTTGATTTAATTATTTTTGTGTTG 

CTTCTTTTAAAGATGAGCACTTTCTA 

TTAGATATTTTTTTGATCAAAAAAAA 

GATATTTTTTTGATCATACAGATTTA 

AGCAGGATTTTTATTAATTCGTTTCTC 

TTCCTGGTTGG (SEQ ID NO: 229) 


CTP26A 


Canis 
familiaris 
chymase gene 


U89607 


CATGAGAGAGACGGAAAGAGAGGCA 

GAGACACAGGCAGAGAGAGAAGCAG 

GCTCCATGCAGGGAGCCTGACGAGG 

GACTCGATCCCAAGACTCCAAGATCG 

TACCCTGGGCCAAAGGCAGGAGCTT 

AACCGCTGAGCCACCCAGGTGTCCCA 

ACTGTCAGGGTTTTAAAAGAGTGAGT 

GAAATTTGGGGAAATATCAAGGCAC 

AGTCATATTCATAAACATAATACGTT 

GAGAAGCTT (SEQ ID NO: 230) 


CTP26B 


H.sapiens 
cycA gene for 
cyclin A 


X68303 


AAGCTTCTCAACGTATATGGTGTACA 

GTTTTTGTAAGGTTTTAATTTTACAAT 

CATTCTGAATAGTTATGGTCAAGTAC 

AAATTATGGTATCTATTACTTTTTAA 

ATGGT1T1AATTTGTATATCTTTTGTA 

CATGTAACTATCTTAGTTATTTGGCT 

AATTTTAAGTGG'rrnGTTAAAGTAT 

TAATGATGCCACCTGTCAGCACAATA 

AGAGTAAGAACTAATAAATGGATTT 

GG (SEQ ID NO: 231) 


CTP27C 


Homo sapiens 
CTCL tumor 
antigen se20- 
lOmRNA 


AF177227 


AAGCTTCTCAACGTATTCAAGAGAAA 

ACTTCTAAATTGCCAGATATGTTAAA 

AGACCATTATCCATGTGTGTCTTCAC 

TGGAGCAGTTAACAGAGTTGGGAGG 

TGAAACTGATGTTTTTGTATGCCGTC 

CTAACACAGCCCTATGCCCGATGTAC 

TCAGAGACTGGAACAGCACAAGAGA 

AATAAAGCAACAATCAGTAATGGG 

(SEQ ID NO: 232) 
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Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP28D 


Homo sapiens 

upstream 
binding protein 
1 (LBP-la) 
(UBPl 


NM_014517 


AAGCTTTGGTCAGGCAGGAATAGGA 

ATGAGTAATTTGGGCTTTGAAATCTC 

TCCCAGAAGACAAACTACTTCGATGG 

GAAAAAGCTTTGACATTTTGTGTTTT 

ATTTGTAGAGGGGGTTATTGGATACA 

GAGGAGCCTGGTCTCATACATTTTCA 

TCTTCAGTCTGAAAAGATCTGTAATT 

CTGTAGACCCTGAAGCGGGGGAACT 

TTTCTTTCTGCCATCTCCCTTTGCTTT 

CATATGAACACCTCTTCTGTACCAAT 

CATTTGGAAAAGAAGTGAGCATATCT 

CTTGTTTTAAAAGTTTTGCTTGNCTG 

GTTAGCATTCCTTTTGAGCTCAACAT 

ATATGGAACAATAAATGTCATTTAAT 

GCTGNGNGCTATTTTGAATTCCTCAT 

CAGGTTTTAGAAGTGGGGTCAAGAA 

CACTTAAAAGCTCATTGGACTTTGAA 

ATTATNCCAGCCGCCNTTGACCATTA 

TCTGGCCCANCAAAGCAGGTTAAATT 

ATGGCNCCNGCAAATTTGCTTTTTTT 

TTTAATAGNNGGANGNNTACNTTTCA 

GNTCAATAAATGITH CCGATGGTTT 

GC(SEQIDNO: 233) 


C 1 riUtl 


Homo sapiens 
BAC clone 

CTB-60N22 
from7q21 


Amnios - } 


GGTCAAAGTGTATAGTTTTGACTTAC 

CCCTCCCAGATCCTGAATGTCCTTTT 

GGAGTTTTTCAGATACGGTGACAGAA 

GGTAAGTCAATGTAAAATATTTTTCC 

CCAGAGTGGCTTATATTTGTArrrriC 

TGGTTTGTTATCAG1T1TCATAGATTT 

CATAGATCTGTTTTTTTCATTTTTGAC 

TTGGATTCCACCTGTTGTTTAAAAAA 

AGTAGAATCAGATCATGATTTATGTG 

GACAGAAAATTTCTCTTTTAAAAATA 

CTTTTTATACAGTCATCATTTCATAG 

AGGGGGAAAAAATCTTTATAATACC 

ACCAATTAAACACTCAATAGCATTTT 

ACTGTATTTCTTCGTAGTATCACTTA 

GGATAAAACCAGAATACCATATTTGT 

TTTAACAGATCCCATACTGTAAAATA 

ATCATCGTTCACAGCCTACAGTCGAA 

GCTT (SEQ ID NO: 234) 
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Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP31A 


No significant 
match 




GGGGCAGATAAAAACACTTAATGTA 

AAATTTACCCTCTCAGAAAAATTTCC 

AGTATGCTATACGGTATCACTAACTA 

TAGTCACTATAGTATACAGTAGATCC 

CTAGGATTTATTCATGATGTACAGTC 

GAAGCTT (SEQ ID NO: 235) 


CTP32D 


cDNA 
FLJ14795 fis, 

clone 
NT2RP400121 
9 


AK027701 


AAGCTTGATTGCCAGAGTTACGAAA 

AGCATCAAAGCATCTTTATGGTCAGC 

TTAAATTTGGTACACTAGATTGTACA 

ATTCATGAGGGACTCTGTAACATGTA 

TAACATTCAGGCTTATCCAACAATAG 

TGGTGTTCAACCAGTCCAACGTTCAT 

GAATACGAAGGCCATCACTCTGCTGA 

ACAGATCTTGGAATTCATAGAGGACC 

TTATGAATCCTTCAGTGATCTCCCTG 

ACACCCACCACTTTCAATGAACTGGT 

TAAACAGAGAAAACATGACCAAGTC 

TGGATGGTTGATTTCTATTCTCCATG 

GTGTCATCCATGTCAAGTCCTAATGC 

CAGAATGGAAAAGAATGGCCCGGAC 

ATTAACTGGACTGATCAATGTGGGCA 

GCGTAGACTGCCAACAGTATCATTCT 

TTTTGTGCCCAAGAAAATGTTCGGAG 

ATCCCTGAGATAAGAATTTACCCCCC 

(SEQ ID NO: 236) 


CTP34A 


Homo sapiens 
ribosomal 
protein S29 


NM_001032 


AAGCTTTGGTCAGGGCTCTCGTTCTT 

GCCGCGTCTGTTCAAACCGGCACGGT 

CTGATCCCGGAAATACGGCCTCAACA 

TGTGCCGGCCAGTGTTTCCGTCAGTA 

CGCCAAGGATATAGGCTTCATTAAGT 

TGGATTAAGTGAACTTCCTTGAATGG 

GTCATCCAAGATACCTACCTTAACTG 

CAGATGTCCAAGATACCTACTTTGAT 

GCCAACTCATTGTATATAAAATAAAA 

ATACTCCAATTATGAGTGTTTTAATG 

TG (SEQ ID NO: 237) 
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Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP36A 


No significant 
match 




CAAGTTTTACCATTGTTTTAATTATTG 

AAACAAAATTAACGTAAGTAGAATC 

ATGTGCAACAGTGTCTCTAACATATG 

GAAGAGGTAAATATGAATTTTATACA 

ATAAGGTATATTATCCACTGTAACAA 

ATTTCCAATAATTTGGCATTTATCTTT 

CACAAAATGTCTCCCAAATTCTAAGC 

AAAGTATGCAAATTGGAGATTAACTC 

TAAACAGGCATAATTATCTTCTTATC 

CAGTTTTTCTGAAGAGACTGAAGAGT 

TCAGGTCTGACCAAAGCTT (SEQ ID 

NO: 238) 


CTP37A 


Homo sapiens 
nuclear factor 
associated with 
dsRNA 
NFAR-1 


AF167569 


CAGATGTGATAAAATCGTTTTCATTA 
CTGTCAAAGGCATCAACCAGATTTGG 
GAATTTGTTAAAAGGTTAAAAATTCA 
TACAAAACCTGCTGTAAATTAAGAGA 
AAGGTAGATTAAAATGCATCATTATC 
TGTCTCTTAAATAAAGTAATGCTTTC 
CATAAAAAGCAAAGGTGGGCT1T1 G 
CCTTGATGCTGACCAAAGCTT (SEQ 
ID NO: 239) 


CTP41B 


Homo sapiens 
mRNAfor 
KIAA1392 
protein 


AB037813 


GGGAAGTGTCAAGGATCAGTTCCGT 

GGCACCCTCTGACCACAGACTGGGA 

GCAACACGCATCTGTGGCATTTAAAA 

ATGGAATTGGCAACTTCATGACATTG 

GAATGCATATCACACTTACAGTGTCT 

AGACTTTCCTATGTGTGCTCAGTTAC 

AAGTAGTGAAGCAAAAGTATACATA 

TCACCCCTACTGCTATTCGGTTGCTA 

CAGAGCCATAAATGTGAAAAGCAAT 

ACTCTGAAATAAAGATTTTTGTTTTTT 

GCCCTAGCCTACTAAGCTT (SEQ ID 


CTP47G 


No significant 
match 




AAGCTTGCACCATACTCCTCCTCTAC 
ATATGCTCCCAAATTACCTTCTAAAA 
AGGCTGTATTAATTTACTTTCACCAG 
TAGTATTATGAGAGTGCCCATGTCCC 
TTAGCCTTTTAAAATTCACTATGAGC 
AATCTTTAAATCATGTACTAAATCTT 
ATAGGCAAAGAATAGGGCCTTGCCC 
CTGCCCCTGTT (SEQ ID NO: 241) 
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Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP50A 


No significant 
match 




ATTCCTTTTCCAAGGACCTCTCTTCTA 
TGTGATCACTGAGTAAGTTCAGTCAC 
TCCCATCATCTCTAGATTGGAGATTT 
CCAAATTTATGGCCTTTCCTAACTTT 

PA a rTfTTT A TTTPT A A PTnPPT A PT 

AAGCTT (SEQ ID NO: 242) 


CTP51A 


Homo sapiens 
intestinal N- 
acetylglucosa 
mine-6-O- 
sulfotransferas 
e 


AF219991 


ATAAATAGAGATGGGGGTCTTGCTAT 

GTTGCCAGGCTGGTCTTGAACTTCTG 

GGATCAAGCAATCTGCCTGCCTTGGC 

CTCCTAAAGTGCTGGGATTACAGGTG 

TGAGTCACTGTGCCTGGCCTCATATA 

GTCACTATAACAGCCTACTAAGCTT 

(SEQ ID NO: 243) 


CTP52B 


No significant 
match 




AAGCTT AGTAGGCAATAATAGAGAA 

GTAGAAATTGAATGTGGAACATTAA 

CCATTAAAAATCATACTTTTGAATGT 

GCTGAGGTCATGAATTGTTTTTACCT 

TCTTTGTAATTTGTGTTTTTCAGATTT 

TCTGTAGTTAGCATATATTCTATAAT 

CAGAAAAAGATGCTTCAAGTTTTTTG 

CAGATTTCACAGAATTTTGTTT (SEQ 

ID NO: 244) 


CTP53A 


No significant 
match 




AAACAAAATTCTGTGAAATCTGCAA 

AAAACTTGAAGCATCTTTTTCTGATT 

ATAGAATATCTGCTAACTACAGAAA 

ATCTGAAAAACACAAATTACAAAGA 

AGATAAAAACAATTCATGACCTCAG 

CACATTCAAAAGTATGATTTTTAATG 

GTTAATGTTCCACATTCAATTTCTACT 

TCTCTATTATTGCCTACT AAGCTT 

(SEQ ID NO: 245) 


CTP58A 


No significant 
match 




AATTGTCACGAACAGGGCTGACTGA 

CACTGCAGTGTGTCCTTGTTTGTTGA 

TCCCTGATCTAGGCCTCGGCTTTTCA 

AACTGCAGTTGATCAAACTGGGATAT 

GCTTCGGCTGAATCTGCTCTCTGGTG 

CTTCTCTTTAATCGTTTTCTCCTTAAA 

TGGGTTACTTTCTTACTAGGAAAAAA 

AAAATGTTCCACCTCTGGAATTAACG 

TTGAGAAGCTT (SEQ ED NO: 246) 




Band # 


Genbank 
Gene Name 


Accession 


Sequence 


CTP59A 


Homo sapiens 
cyclin D2 
(CCND2) 


XM_012143 


AGGTCAAGGTGAGTTTATTGTCCAAA 

TAGCATAACCTAATTGCATTCAAAAC 

CATTTTCAAATCCATCTTTAAACTAG 

TCAGAAAACAGGTTATTATTTTTTTA 

AATCACTTAACACTGAACAGATAAG 

ACCTCTTAAAAGGCAGCTGACTATAT 

CATGTCACCATCATAGCCAATACAAC 

ATTTTTGCCATACTTCCTAAAAACCT 

TTTCGCATACACTGATCATGCTACTT 

ATCAGCACTTTTTAACATCCTGACCA 

AAGCTT (SEQ ID NO: 247) 


CTP60B 


Homo sapiens 
RNA binding 
motif, single 
stranded 
interacting 
protein 1 
(RBMS1) 


XM_016120 


ACTAAAATAAACCTGTTCGGGGGGA 

ACAGCTACTAGATGAATTTAAGGGTT 

TTATGCACCTTATAGAACTTATAGCA 

AAAATAGTTTTAGTTGATTTCATTAT 

AAATAACGTTTTCAAGAACCTGTGCA 

AAACTGTCAATAATTTCCTAAAGCAC 

AATTGATCAGAAAAATCCATGATTGT 

TCAGCCTTCACACCCTTCTTCATGTA 

AGAACACCCTTCTGTACATCTCACAG 

TTACTTATTAGGTTGAAAGGTATATG 

GTGAATGGTCATTAGACGTCTCGACA 

GCCACCTGCTGCTGACCAAAGCTT 

(SEQ ID NO: 248) 


CTP61D 


prion protein 

[mink, 
Genomic, 2446 
nt] 


S46825 


ACATTAAATGCCCAGTGCAAGCCAG 

GAACATTGCAGAATGCTAAATTTATC 

TGCTAGGTGATGATATTGAACGATCT 

AGACAATAATTTCACCTTACTTAAAT 

AACAATGAACAGAATTCCTTTTTTTC 

CACTCTGAGTGGATATTTCTGTCATC 

TCTGACCAAAGCTT (SEQ ID NO: 249) 
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Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP62A 


No significant 
match 




AAGCTTCGACTGTCGCATCAATGAAT 

G TIT 1AAGTAATAACTTTGCTGGTTA 

TCAGCTTGATGGTGCATTAATTTTAT 

GGCTCATTTCCTTTATTTTGACCATTG 

TCGGATTCTTCATTTTATATTGGACG 

ATCCCCAATCGAACGGTACCAA'ITIT 

TTCAGCTGTGATTGCGGCATGTTTCA 

ACGCGACCGTTTTTGAAATTTTAAAA 

CATTTATTTGGCTGGGTCATGAGTAA 

TTTCACCAGCTATGAAATCGTTTATG 

GTGCTTTTGCAGCAGTTCCTATTTTTC 

TACTTTGGATCTATCTGTCTTGGAAT 

ATCATTTTATTGGGTGTAGAAGTGAG 

TTATGCACTCACCGCCTTCCATTCTG 

GT (SEQ ID NO: 250) 


CTP63A 


No significant 
match 




AGAATCAAGCCACCAGGTGTTTATTT 

TTGCACTATAAATAGAGTTCCCTAGT 

CCCATTTTGTTACATAATATATGAGA 

TAACAGAGAACCTAAAATTCATTTGG 

TGAAAATCAAGTGTGTAGTATACCTA 

AATACCAATGAGCTAGTAAGACTTGT 

AAGGCACTGAAGCTAAGGCTAACAG 

CAACAGAGTCCTTTATGAAAATAATT 

TCAGAACCACAACGCATTCTCTGATG 

GTGCATTCCCCTGGGACAGTCGAAGC 

TT fSFO TD NO- 251) 


CTP64B 


No significant 
match 




CATCGCAGACATTTATTTTAGTTTTGT 

TAATTTCAAATATTCATTAACCTCTT 

GTATCAGATTTAAGGCAGAGAAAAG 

ATACACGCCCCTGGTTAACTGAACCG 

GGGTTTAGATAGTGTAGTCCACCCTG 

GGTTCCACCAGGGAGACCTCACCCG 

AGATGACAGGTCCGGTTGCTGGTGCA 

CAGTCGAAGCTT (SEQ ID NO: 252) 
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Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP65A 


rig mKJNA lor 
endoplasmic- 
reticulum 
Ca(2+)- 
transport 
ATPase (class 
3 non muscle 
transcript ) 


X16951 


CCATTTAAAATGTTTTATTTTCCTTTT 

TAAACTAGATTGTGAAGTGCCACTGA 

AATAGGCAATGTTGGCAAAACAATG 

TCTGTTACAATAAAATACATTAGACA 

TTTAAATAAATAACCTTAAAAACTAC 

ATGGGGGGACATGAACCCAGTCGAT 

TGAATCTGGAACAATGTTTTCTGCAC 

AAGCGAGAACAGGCATACCTCTTGTT 

AAGACTGATGTAAACAGAACCATCG 

GAACCCTACAGTCGAAGCTT (SEQ ID 

NO: 253) 


CTP67A 


clone RP5- 

1 AT 1 T 1 A 

1U/1L1U on 
chromosome 
20 


AL133228 


CACGTTTTAAAACTTTATTTGCATATT 

AAAAAAATTGTGCATTCCAATAATTA 

AAATCATTTGAACAAAAAAATGGCA 

CTCTGATTAAACTGCA1T1TAACAGC 

CTGCAAGATACCTTGGGCCAGCTTGG 

TTTTTTACTCTAGATCTCACTGTCCTC 

CCACCCAGCTTCTTCCTTCACCAACA 

TGCAAGTTCTTTTCCTTCCCTGCCAGC 

CAGCCAGACAGGCAGATGGGAAAGG 

CAGGCGCCTTCGTTGTCAGTAGTTCT 

CCATTCTTTGATGTGAAAAGGGGCAG 

CACAGTCATTTAAACTCGATCCAACC 

GCTTTGCATCTTACAAAGTTAAACAG 

CTAAAAGAAGTAAAATAAGAAGGCA 

ATGCTTGTGGAATGTACAGTGCATAT 

TGGCGGCGCACGCCTCATTACGATTC 

GGCTACTAAGCTT (SEQ ID NO: 254) 


CTP68F 


f\r\/r'+r\1 a en i c 
V_/I V L/ LUlagUo 

cuniculus New 
Zealand white 

elongation 
factor 1 alpha 

Rabefla2) 


U09823 


CTCATTAAACTTTTGTTTTAATGGGTC 

TCAAAATTCTGTGACAGATTTTTGGT 

CAAGTTGTTTCCATTAAAAAGTACTG 

A T1T1 AAAAACTAATAACTTAAAACT 

GCCACACACGCACAAAAAAAAAAAA 

AAAAACAAATGGTCCACAAAACATT 

CTCCTTTCCTTCTGAAGG TlTl ACGAT 

GCATTGTTATCATTAGCCAGTC 1" FIT 

ACTATTAAACTTAAATGGCCAATTGA 

CACAAACAGTTCTGAGACCGTTCTTC 

CACCACTGATTAAGACTGGGGTGGC 

AGGTATTAGGGATAATATTCATTTAG 

CCTACTAAGCTT (SEQ ID NO: 255) 
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Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP70A 


No significant 
match 




AAGCTTAGTAGGCACGCAATAAATA 

GGAGAATGAATCAGAGTCCTCCAAC 

GCGTCCTCCCTAATGTCCCTTTGAGC 

TGCCTCCTCTTCCACTCTGCCTCAGCT 

TGTCCATGTCACTTCGCTCCAGAGCA 

GCCGCAAGAGCATCTTAACACCTTGT 

GGCCTGAACTCTCTCCCATCCTCCAC 

TGTACAGTGATATGACTGAAACCTCA 

TTTAACCTTTTAGAACTACCAGGAGG 

AGGTTCCCAAGGATCCCAGG (SEQ ID 

NO: 256) 


CTP71A 


Canis 
familiaris 
caveolin-1 
mRNA 


U47060 


CACTGAATCTCAATCAGGAAACTCTT 

AATGCACGGCACAACTGCCCAGATG 

TGCAGGAAAGAAAGAATGGCAAAGT 

AAATGCCCCATATGAGTGCCATTGGG 

ATGCCAAAGAGGGCAGACAGCAAGC 

GGTAAAACCAGTATTTTGTCACAGTG 

AAGGTGGTGAAGCTGGCCTTCCAGAT 

GCCATCAAAACTGTGTGTTCCTTCTG 

GTTCTGCAATCACATCTTCAAAATCA 

ATCTTGACCACGTCGTCGTTGAGAAG 

CI 1 (pilQ iL) 1NU: Zj 1 ) 


CTP72B 


No significant 
match 




CCATTTTTGCTCTTAAAGAGCATCTT 

AAGTGAGAGATCATGACAATCTTTGG 

CCACTCCAGGTTTTCTCATCTACTAC 

ATGATCTGTTCCCAACAATAAGCCAT 

TGAAATTAAAGGTCTCCAGAAGT1T1 

ATCTGGGGTCTGTGATTGAAAAGAA 

GGAAAATGAGATGAGAGACTGCCTA 

PTA AGPTT CZVO TD NO- 


CTP73A 


Homo sapiens 
chromosome 

11 clone 
RP11-546N8 

map llq 


AC026201 


CAAGCCCATCAATTAGTGTTCTTTTT 

ATAGACATTACACACAACACATATAT 

AGTGACACAAACACAAGATTCAACA 

CTTGTAAGATTTTTTATTTGCCAGTTT 

CTTAATTGGATTACTGGCATCAGGGT 

GGAAACTTTAGAGGAAGAGAGCCAG 

GTAGCATGCATTTCTAGGGCCTACTA 

AGCTT (SEQ ID NO: 259) 
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Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP73B 


No significant 
match 




CCCATAAGAAACATCTTTAAAACATT 

CAGAATACTCAGGATAATCAAGGCT 

AATATTCCTATAAATTCCTTACGTGT 

ATTATGTACATTCAGAAAAGTGTAAA 

TTACTCAAATATTATACTCAAAACCC 

CTTATAGTCTGCTAACTTGCATGTAG 

AAACATCTGAAGTAACATGCTGCCTA 

CI AACjCl 1 (or,y JLU JNU. ZOUJ 


CTP74A 


No significant 
match 




AAGCTTAGTAGGCATCAATTGGATCC 
TTTCCTATGTTGAAATGGAAGAATTA 
ATGAGCTTACATTAATTAGTATTGTA 
ATGTGTAAAGGAAGCCCAGCAAAAT 
1111 lOAAAAUl luAIuAlL^tAftLU 

TATTTACCATTGTATGTTAAAGCAAA 
ATAAATCACCATTTTTTTA (SEQ ID 
NO: 261) 


CTP75C 


No significant 
match 




AAGCTTCTCAACGGCCTCCACCTCCT 
TTCTGCCCTCACAGCCTCCTGGCTCT 
GGCCCAAAAAGTGATTCATTTGTAAA 
TTATCATGG'riTl'CTGCATTAAAATG 
GCCATTTCTGG (SEQ ID NO: 262) 


CTP76B 


No significant 
match 




AAGCTTTTACCGCCATCTTGGCTCCT 

GTGGAGGCCTGCTGGGACCAGGACT 

CCTAAAGCGACGANTTTTTNTGGAAG 

GCTTTGGTCCAAGGCCATTTTTGCCG 

GCTATAAACGGGGTCTCCGGAACCA 

AAGGGAGCACACAGCTCTTCTTAAA 

ATTGAAGGTGTTTACGCCCGAGATGA 

AACAGAATTCTATTTGGGCAAGAGAT 

GCGCTTATGTATATAAAGCAAAAGA 

ACAACACAGTCACTCCTGGCGGCAA 

ACCAAACAAAACCAGNAGTCATCTG 

GGGAAAAGTAACTCTGGGCCCATGG 

AAACAAGTGGCATGNGTTCCGTGCC 

AAATTCCGAAGCAATNTTCCTGCTAA 

TGCCATTGGACACAGAATCCGAGTG 

ATGCTGTACCCCTCANAGGATTTAAA 

ACTAACGAANAANCAATAAATAAAT 

GTGGATTTGCGNTCTTNGG (SEQ ID 

NO: 263) 
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Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP77D 


No significant 
match 




CAATTGGTTTAGTTTTATTTCAAAATT 

GTACAAAATGGCCATAAGCGGCTAT 

AAAAAATTTCG I'll TCGGAACACGTG 

GAAATTCAGAAAGAACAACAAAGCA 

GGTTATCATTTCACAGTGTAATGGAA 

AAGCTCTCTCTGAGGCAGGAATCACA 

ACTCTTCCTTCTTCTTCCCCAGTCTCT 

CGTGGTCTCCTTCCCGGAGCGCTCGA 

ATGAAACTGGTAAACCCCGATTCCGT 

CCGATCGC (SEQ ID NO: 264) 


CTP78B 


Homo sapiens 

SON DNA 
binding protein 
(SON 


XM_009738 


CGATGTTGAGATCCAGATGACACAG 

GAAATTCTTTTGTTAATGTTACCTGG 

CTTTTTGGTGGAGTTGGCTTTGCTGC 

AGCAATATTCAGATTGAAAAAAATG 

GGTTTGGGTTCACTGAGTTTAAAGGG 

ATGATGATAAAAAGGAGGTTCTTCTT 

CCTCTTCATCCCGAAACATGAGGCTT 

ATTCACTATTACATCATCATCTTCTTT 

ACTCTGTGCGATCTGTTTGCATTTCTC 

AAGTTAGTTCTTCTATAGTNGCTCCT 

CCTGATTTTTTAGCAACTTTCTCTTCT 

ATTGTGGGTGGAGGTGCACGCTTTTA 

GGTTTGGCGGGTAAAAGCTT (SEQ ED 

NO: 265) 


CTP79B 


No significant 
match 




CATATATATTCTTTTTTATTTCTTGTT 

ATACCTTCCCAAAACAGAGACATTCA 

ACAGTAGTTAGAATGGCCATCTCCCA 

ACArrnAAAAAAACTGCACCCCCCA 

ATGGGTGAACAAAGTAAAGAGTAGT 

AACCTAGAGTTCAGCTGAGTAAGCC 

ACTGTGGAGCCTTAAGTGGTGAGGTC 

TTCC A A TTTr 1 A d A GTG A TGTGTCTTC 
AACTTGTATCATCATTTTAGCGGTAA 
AAGCTT (SEQ ID NO: 266) 


CTP80A 


Homo sapiens 
WDR4 gene 
for WD repeat 
protein 


AB039887 


CGCCGGCCAGAAAGCGTAATATTCTT 
TAAAGGAACCTTAACAAAACTTTACA 
CTTAATAATGTAAATCTCACCATGTT 
CCTAGTCAAAAATTTACTACACAGAC 
TCAGTAGCGGTAAAAGCTT (SEQ ID 
NO: 267) 
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Band# 


Gene Name 


Accession 


Sequence 


CTP81A 


No significant 
match 




CCAAAGAAGTGTTTATTAACATTTGG 

GGCCTCAGCGGGGCCAGAGAGGAAG 

TGGGTGCTAGAGGCTCCTGAGGCTCA 

GGGCAAGGCCTGCAAGACAGATCCC 

ATTGCTCAGGAGGCAGCCCAGATTGC 

AAATGGAAGACAGGCCATGGTAGCG 

GTAAAAGCTT (SEQ ID NO: 268) 


CTP85D 


Homo sapiens 
Rho- 
associated, 
coiled-coil 
containing 

protein kinase 
1 (ROCK 1) 


XM_008814 


AAGCTTAACGAGGAGACAGAGGTCA 

TGATTCTGAGATGATTGGAGACCTTC 

AAGCTCGAATTACATCCTTACAAGAG 

GAGGTGAAGCATCTCAAACATAATCT 

TGAAAGAGTGGAGGGAGAAAGGAAA 

GAAGCTCAGGACTTGCTTAATCACTC 

GGAAAAGGAAAAGAATAATTTAGAG 

ATAGATTTAAACTATAAGCTTAAATC 

ATTACAACAACGGCTAGAACAAGAG 

GTGAATGAACATAAAGTAACCAAAG 

CTCGTTTAACTGACAAACATCAATCT 

ATTGAAGAAGCAAAGTCTGTTGCAAT 


CTP86F 


Homo sapiens 
chromodomain 
helicase DNA 
binding protein 
3 (CHD3 


NM_001272 


AAGCTTAACGAGGACCCAAGAAGCA 

GAAGGAGAACAAGCCAGGAAAACCC 

CGAAAACGCAAGAAGCTTGACAGTG 

AGGAGGAATTTGGCTCTGAGCGAGA 

TGAGTACCGGGAGAAGTCAGAGAGT 

GGAGGCAGCGAATATGGAACTGGAC 

CAGGTCGGAAACGGAGGCGGAAGCA 

CAoLrLr (.oill^ ID INU. Z/U) 


CTP87B 


Homo sapiens 
tetratricopeptid 
e repeat 
domain 3 
(TTC3 


XM_009760 


AAGCTTAACGAGGCATGTGAAAATT 

ATGAGCAGAGAAAACTCAAGGGCTC 

AGAAGAGACCAGGGATCTGGAAGAA 

AAATTGAAAAGGAACTTAGAAGAAA 

ACAAGATCTCAAAGACAGAATTAGA 

TTGGTTCCTTGAAGACTTGGAAAAGG 

AAATrAAGAAATGGCAACAGGAG 

/VtVrV J. V/rvr\\j AAA ± vj vJ v_/AAv^avj vjii-VJ 

(SEQ ID NO: 271) 


CTP88A 


Rattus 
norvegicus 
ribosomal 
protein L3 1 
(Rpl31 


NM_022506 


AAGCTTAACGAGGATGAAGATTCAC 

GAAACAAGCTCTACACGCTGGTTACC 

TACGTACCTGTCACCACTCTCAAAAA 

TCTACAGACTGTTAATGTGGATGAGA 

ACTAATCGCTGATTGTCAAATAAAGG 

TATAAAACTGCTCCATG (SEQ ID NO: 

272) 
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Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP89B 


Homo sapiens 
genomic DNA, 
chromosome 
8q23, clone: 
KB1935H12 


AP003473 


CTAAAGGGCCAGATAGTAGCTGTGG 

GCTGGGGTCTCAAACTGTGTTGCCCA 

CTACTCAACTCTGCCATTGTAATGTG 

AAAGTAGTCACAGACAAAATATAAA 

GAAATGAGTGTGACTGTGTTCCAATA 

AAACTTTATTTACAAAAGCATTCAGT 

GGGCTGGATTTGGCTTTTGGGCCATA 

ATTAAATCCCCTCTGGTAAAATAATC 

ACTATTTTAGCTGGATCATGAGTACG 

TGGAAGCTT (SEQ ID NO: 273) 


CTP90A 


Homo sapiens 
clone 24800 


AF070622 


ACAGGTTTCATCTGAATACATATTTA 

TTAGATAAATATTAGAGGTTGTCACA 

TCATCTAACTACATACAGCTTTGCAA 

GACTAGAAATCACAATTAGTTTTTTG 

ACCAGTTTAAAGTATGAAATGATTGC 

ATTGTACATACGATGTACAAAGACG 

ATGATGGTTTCTGTGGGAGTTACTTC 

AGGCTGCACTGGTGGGTGTGTTTATG 

TcrrciT a a^ctt csfo td no- 

274) 


CTP92A 


No significant 
match 




GCACTAAATTCAAACCAATGACCTCC 

CATGTTCTAATTCTGATTGTTTAATCC 

AACTGGGAGGGTAAACGGGAGACTC 

TTTGGCCTGTCAGTGACAAAATGGTT 

TGTAAAAAAGAAAAAATAAATACGA 

TAT AC A AGT A AGTATAACTAGCACTC 

AAGCTT (SEQ ID NO: 275) 


CTP92C 


Human DNA 
sequence from 
clone RP4- 
580N22 on 
chromosome 
lq42.2-44 


AL133286 


GGGGTGTTGAAGAGCCTTGTTTTGTC 

ATATTACCAGAGTTGGTTTTCTGGTT 

CCTTCTCATTTGGGTAGGCTCTGTCA 

GAGAGAAGGTCTAGGGCTGAAGGCT 

GTTGTTCAGATTCTTTTGTCCCAAGT 

GGTGTTCCCTTGATGTAGCACTCAAG 

CTT (SEQ ID NO: 276) 
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Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP93F 


clone RP1- 
211D12on 
chromosome 
20ql2-13.2 


Z93016 


AAGCTTGAGTGCTGTTGCTGATGTAC 

AACTTAAAAATGTGAAGTTTGTAGCT 

TTAACTTTTTGTAATAAAAACTAATA 

ACACTGGCTTAAGTGCTGACTTGAAA 

TGCTA1TITATAAAGTTTGGATGTAA 

ATAATCAATCGAGGTCAGCAGTTTGT 

ATATGTAGGAGACATAGCTTCCTCCC 

TGCACCCCCCATTTTTTTAAAATTTG 

AGGTGCTTCCTGTGTGTTTTTATGTTA 

GAATTGTTCTCCCTCCTTCCTACACGT 

GGTCACCTTTGIITIAAATAAACTGT 

CCTTTGG (SEQ ID NO: 277) 


CTP94B 


Homo sapiens 
clathrin, heavy 
polypeptide 
(He) (CLTC) 


NM_008305 


AAGCTTGAGTGCTGTATCCTGTGCTT 

TTTCTGTGGGACCATTCCATTCAGGA 

GCAAAGAGCACCATGATTCCAATCTT 

GTGTGTGTTTACTAACCCTTCCCTGA 

GGTTTGTGTATGTTGGATATTGTGGT 

GTTTTAGATCACTGAGTGTACAGAAG 

AGAGAAATTCAAACAAAATATTGCT 

GTTCTTCAGTTTTGTTTGTGGAATTTG 

AAATTACTCAAATTTAAAATAAATTA 

CTGGACTGTGG (SEQ ID NO: 278) 


CTP99A 


No significant 
match 




AGCATATGTAAGATCTCTGGCTTGTA 

GAAGACAAGTTTATATAGCACTTAAA 

AAACCATTTGTTACATTAAATGTCGA 

ACTCAAACTTTTAAAGAGTATAGAGA 

ACTACAAAATGGAAAAAGGAAGCAG 

ATATACGCTTTATGAGGAAATTGTGT 

TAATGATCTCTCCTCTAAAAAAGGAC 

TCTTCCCTATTATCATAATGACCACA 

CTGCCCGTCCTTAAAACCACTGGTCG 

CTGACATTATGCCGAAGCTT (SEQ ID 

NO: 279) 
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Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP100A 


COX15 (yeast) 

homolog, 
cytochrome c 
oxidase 
assembly 
protein, clone 
MGC:8634 


BC002382 


AACATATAAAAACATTTATTCACTAG 

GAATAATTGTGGCAGACACAATCCA 

GTGAAAGCAGCTCAATCCTGCTCAGT 

TAGGCTAGTTGAAGAACCATACTTTA 

AAAAAAGAAAGGAAGACAGGCAAA 

CAAGTG 1111 ACAGGAGCAACAGACT 

TCAAGGTCACCCCCACAAGACACCCT 

GCACAGCAGGGACGGGGACAGGGAG 

GATGACCTCTTAGGGCCTGTGCCTTC 

GCAGAGGTGCTCGGCGGATGGGTGT 

GGTCTTCTTGGGTGTCTCCTCTTCTGT 

CATCTATGCCGAAGCTT (SEQ ID NO: 

280) 


CTP103JJ 


No significant 
match 




AAGCTTCGGCATAGTTACTGTTTGAT 

TTTAAG1"1"1"1TATATAGTTCTTAGTTT 

TGAAGAAATCCTTCAAGAACAGTTTC 

TCTAAAGAGCATGTTTTAATTAAATG 

CTAATTAATTACCTTTCTTAG'rn'rCC 

AATTTAGTAGGCCACTTTCAATGTCT 

ATTAAAGTGAAATAAACCTTCTGAAC 

TTAAACATTTTTAAATCGATTAAAAA 

TTGTGTCAAAAT (SEQ ID NO: 281) 


CTP104I 


No significant 
match 




AAGCTTTTTTTTTTTCAAAACGGATTT 

GTAAAAACTGTATTTCTTACACTGTG 

CACAAACCTTTTATACTAAATAAATA 

TCAAACTACATTCTTCAGAAAGATGT 

TTCTAGTATTTTTCTTAGGTCACTTCC 

ATATGTAGTATGTACAGTGAGACCAC 

TTTTTAAAAAGCAATGACTTAGGCAA 

ACCAACCCTAATGGTTTGTTAGACCA 

TTTCCCTGTTTTTAATTAAAAATCATA 

GGGTTGTGCTTCTGTATAAAGTTTGT 

ACATTTCACAATGTAAAATACTGACA 

TT (SEQ ID NO: 282) 
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Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP109P 


No significant 
match 




ATGCAACCACACGGAATTTATTGAAC 

ATTTTCACAAGTGATTTCATTAAAGG 

AAGGCTTTTTCGTGCCTATATTGGTT 

ACCATCAC1T1TGCCCCTATCACAAT 

CTCATGGTGTAGTCCTTGCATGTAGC 

AGGAACTCAACAAATGTCTGCTAAAT 

TGACAGATGGAGCCCCAGACGACCT 

AAAACTTGCACTTTAGAAGCACTTAC 

TTCATCCTGAGCTATTATGAATAAGG 

AACTCAAGTGACTGTTAAAAGCATTC 

TACTGATGAGTTGGTAATGTTCTAAA 

GCAACATATCTCAAAGGAAAGGATA 

TTGAGTTTGTCTCCACCATAAAATCC 

TATTTTTAAACAAAGGTACTACTTAA 

AAATGGTCTTCCAAAGGCCTCAGCAG 

AGGTTCTAAAGAGATGTGACAATAT 

GCCGAAGCTT (SEQ ID NO: 283) 


CTP110A 


No significant 
match 




AACATATAAAAACATTTATTCACTAG 

GAATAATTGTGGCAGACACAATCCA 

GTGAAAGCAGCTCAATCCTGCTCAGT 

TAGGCTAGTTGAAGAACCATACTTTA 

AAAAAAGAAAGGAAGACAGGCAAA 

CAAGTGTTTTACAGGAGCAACAGACT 

TCAAGGTCACCCCCACAAGACACCCT 

GCACAGCAGGGACGGGGACAGGGAG 

GATGACCTCTTAGGGCCTGTGCCTTC 

GCAGAGGTGCTCGGCGGATGGGTGT 

GGTCTTCTTGGGTGTCTCCTCTTCTGT 

CATCTATGCCGAAGCTT (SEQ ID NO: 

284) 


CTP111A 


No significant 
match 




AAGCTTCGGCATAAACGATCCATTCT 

CCTCGGCCTCCCAAAGTGCTAAGGTT 

CCAGGCGTGAACCACCATGCCCAGC 

CTGTTCmTTTTTATCTCTAGGTGGT 

GCTCTCCAGCTGTAGTAGAAATAGCA 

TTTGTATTGGATCTATTTTTTTAAATA 

GGGACTAAATACAGACCATTTTGTTA 

GAGTGAAATGCCAAACAAGAACGAG 

ATTTTTCTCTTGGCT (SEQ ID NO: 285) 
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Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP112B 


Bos taurus 
peroxiredoxin 
1 mRNA 


AF305561 


CTCAGTTCAAGTTTAATAGAAACAAC 

AAAAGATCAAAAGTGATGCCTTGCT 

ACTACTGTACATATCAGTTGGCCTGC 

CCCATAGCACACCTCAGACCATCCTC 

TCCAGAGGAAGAAAGGCTGGCCTCC 

CCAACCCCTGCAGGAAAGGGCGGTC 

TTGTCCCATACCACATACCACATCTG 

CAGAGTCTAAAGTCTTGTTATAAGCA 

TGACAATAGTACAAAAAAAGATTCT 

GTTTTCATGGATCCCCCACTACAGCC 

CGGACCTAAAATGGCGAGGCGCTCA 

CTTCTGCTTAGAGAAATATTCTTTGC 

TCTTCTGGACATCAGGCTTGATGGTA 

TCACTGCCAGGCTTCCAGCCAGCTGG 

GCACACTTCCCCATGCTTGTCAGTAA 

ACTGGAAGGCCTGAACCAGTCGCAG 

TGTCTCATCCACAGAGCGACCAACAG 

GAAGGTCGTTTACAGTGATATGCCGA 

AGCTT (SEQ ID NO: 286) 


CTP113A 


Bos taurus 
ribosomal 
protein L30 
mRNA 


AF063243 


CTAGTTAGAGTCAGATGTTTATTTAA 

AAATCTGATCCACTAAAACTTAGCGT 

TTTCCACCAACTCGGGGTGCGGAAAC 

CTTCACAGGCTTCACAATCTTTTGCTT 

AGGTGCTGCCTTTGTGGGAGCCTTAG 

CAGCAGCCATTGCTGTCTTTTTAGAT 

GCTTGCTTAGCCTTTTTTGCTTCCTTG 

GCAGCCCTGATGGCCTGTTCTCGTTG 

AGCCTTCCTAACTTCAGGTTTCTGAT 

TCCTCTTAGCCATTATATCAGCAAGA 

GATGCCCCAGTGATGGCCCTCTGGAA 

TTTGACTGCACGGCGGGTTCTTTTCTT 

CTGAATTTCTTCCGACTGTCCCTTTTT 

GTGCTTTCTTCTGTAGAGGACAGTCC 

AGTTGATATGCCGAAGCTT (SEQ ID 

NO: 287) 



126 




Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP115B 


Homo sapiens 
chromosome 
17, clone 
hRPK.227 G 
15 


AC005899 


CTAAGGTGATATAGAAGTGGACTAA 

GGGAGAGCCAAAGTTGGCAATCCCA 

TTAATCTTACAACTTCCTAAATTATG 

GCAATCACAATGCCTGCCTGAATGAA 

TATAGCAAGTCCTAAAGGATGTCTTC 

TGTGAGGGCAGATGGAAGTTTACTTC 

AACTCAACTCCATCTACTATTTAAGG 

GAAGGATAAGTCAAAGTAAGAGTTA 

ATTATTTCAACATGGTTTGTTCCATTC 

ATGATTTAACCACACTATGGACCCCA 

GAAGCAGTTAGGTAAAAGGGA i'lri 

CTAGAAGCTTAATTATGCCGAAGCTT 

(SEQIDNO: 288) 


CTP116A 


No significant 
match 




AAAAGAGCATACTTATCAGTTGAATG 

GGGATAGAGGTTTTAGATA 1" l'llCCA 

AAATATTTATAAAACACTTCATTGTT 

GAGAAATCACTTACAGAATGGTGGC 

TATCAAACAAATAATTATAAATTTTT 

AAAGCACAAGTCACATG 1"1" 1"1 GTAAC 

TCCTGTGTGAATTTA IT 1TAGCTGTG 

ACATTTAATTGAAAACATCAGATATG 

TTTTGGAAAAGTCTTAATTTGAGAAC 

AACTGAAGGAAGTTAATCCAGAATC 

TATATGTAGTTAGCTATTAATGATGA 

TGCTTTATTGACAGTATATTGCTAAT 

ATATTTCTTCATGAAATCTGAAGTTA 

AATAGTTTCGTTGTGGAATAGTGTCA 

CTGTAACATTTCCCTTACGAAGTTCA 

ATAAACCAGCTTTGCCATAAAAAAA 

AAAGCTT (SEQ ID NO: 289) 


CTP117B 


Homo sapiens 
similar to J 
KAPPA- 
RECOMBMA 
TION 
SIGNAL 
BINDING 
PROTEIN 
(RBP-J 
KAPPA) (M. 

musculus) 
(LOC82995), 


XM_0 17740 


AAGCTTTTTTTTTTTAAGCTGATGTCT 

TATGACTTTTTATGAGTCGAAATTGT 

TTTGATTTCAGCAAGTCAAATCTTGT 

TATATGAAGTCTGTGCAAAAGCTTTA 
AAAAGAAATGCCTCTGCCTTGCCTGC 
AATACATGCAATGTACGTTAACTTCG 
TCTCTGTCCTCAGACACTGTCCGTAT 
TTACTTCCTTG 1 1"! TCCTTTTTCTTAA 
T (SEQ ID NO: 290) 
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Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP119J 


Homo sapiens 
SPR-2 mRNA 

for GT box 
binding protein 


X68560 
S52144 


CAAAAGAAAAAAAATAGTGTTTTATT 

AACTACCACACTGTTATAATACACTT 

TAAACGTACAATAAGGTAGCCTTTAA 

ATTTGAGGTGGTCTTAAGAATAACAA 

ATGAACAGAATTCCAAATTTTTGAAA 

TAGGTGAACTGCTGTAGTTATAGGTA 

TACATTTAGGAAAATTGTATAGCTTT 

TACAAGACCAGCAATGAAACTTTATT 

TTGTACATTTTTTTAATAATTGAAAA 

TATAAACAATAATTAAAAAATAAAA 

GAAAATACAGCATAATAAAAAACAT 

ACATTTCTCAATTAAATGTACTGGAT 

ACATATAAATTTAAAGGGAAGAAGC 

AAAAAAGGAAAATGGTTGATATTTA 

AGTGCAGACTGACTACCTAGACGAA 

AAAAAAAAAGCTT (SEQ ID NO: 291) 


CTP121D 


xiuiiidn 
ribosomal 
protein L23a 


U43701 


AAGCTTCATTCCGACGACCCAAGACC 

CTGCGTCTCCGAAGGCAGCCNAAAT 

ATCCTCGAAAGAGCGCCCCCAGGAG 

AAACAAGCTTGATCACTATGCCATCA 

TCAAGTTCCCCTTAACTACTGAGTCA 

GCCATGAAGAAAATAGAAGACAACA 

ACACACTTGTGTTCATTGTGGATGTC 

AAGGCCAATAAGCACCAGATCAAAC 

AGGCTGTGAAGAAGCTCTATGACATT 

GATGTGGCCAAGGTCAACACCTTGAT 

CAGGCCTGATGGAGAGAAGAAAGCA 

TATGTTCGACTGGCTCCTGACTATGA 

TGCTTTGGATGTTGCCAACAAAATTG 

GGATCATCTAAACTGAGTCCAGCCGG 

CTATAAATCTAAATATAAATTTTTTC 

ACCAT (SEQ ID NO: 292) 
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Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP122I 


Human mRNA 
forKIAA0033 
gene 


D26067 


AAGCTITTTTTTTTTGGGACTGCTrTT 

GATTAATGCAGTTATCCAATTTAAGT 

GTTTTTACTTTAACTCAAAGTAAAAA 

GAAATTCTCACATGGTAACTACTCTA 

TTTAAATGGTCCTGGAAACATTAAAC 

AGCTTTCTGCTGCTTGCTTAATGGTA 

ATACCTTTGATTTCTTGATTCTAGGA 

CATAGCTGATTTATTAGGTAAAGTAC 

TCTGTCAATTTTACCTTCACCCAAGA 

CTGTCATGTTTAAAATACTTTAGCTG 

TGGGAGAAATCCTTGTCTGTTTTTAT 

TGTGAGAGGAATGGTCATCCTCAAA 

GTCTGTTTCTACTACATAATGTGGAC 

TAATTATTTTTTCTATCACAGTATTAA 

CAAATGGATTTATTGTAAATACAAAG 

AAGATATTAATATACTATTCTTATGT 

C (SEQ ID NO: 293) 


CTP124B 


"NTo ci cmi Tipjint 

1WJ ol glllllVulll 

match 




ATGGCAAAGCTGGTTTATTGAACTTC 

GTAAGGGAAATGTTACAGTGACACT 

ATTCCACAACGAAATTATTTAACTTC 

AGATTTCATGAAGAAATATATTAGCA 

ATATACTGTCAATAAAGCATCATCAT 

TAATAGCTAACTACATATAGATTCTG 

GATTAACTTCCTTCAGTTGTTCTCAA 

ATTAAGACTTTTCCAAAACATATCTG 

ATG rrri'CAATTAAATGTCACAGCTA 

AAATAAATTCACACAGGAGTTACAA 

AACATGTGACTTGTGCTTTAAAAATT 

TATAATTATTTGTTTGATAGCCACCA 

TTCTGTAAGTGATTTCTCAACAATGA 

AGTG1T1TATAAATATTTTGGAAAAT 

ATCTAAAACCTCTATCCCCATTCAAC 

TGATAAGTATGCTCTTTTAAAAAAAA 

AAAGCTT (SEQ ID NO: 294) 
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Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP126A 


No significant 
match 




AAAGAAAGTAATTATGGAACTAGAT 

TTTTAACATTGTAAAATACTAAATGA 

TCCTTCAGTTGTAAGTTGATATATAT 

TTGTAACCTTTGTGAAATTGTATCCTT 

ATGAAAATACCACTTTTGTGGAAGAG 

AGAATCCAACTATGTAATATTTAATT 

AAAACAATCCATGTTTACCCTATCCC 

TGCTCAATTAAACAGTGTATATAGGT 

CTAATAATAGCTCTGGAGCAACTTTT 

ATCATGAGTCAAATATATTAAACACA 

TTGATGTCTTCTTGGTATATCTGAAA 

ACAAGAGGTAGAAGTCCTGTTGAGA 

GTCTTTAAAATAAACTATTTTTACAA 

ATGTAAAAAAAAAAAGCTT (SEQ ID 

NO: 295) 


CTP129A 


Homo sapiens, 
Similar to 
cadherin 1, 
type 1, E- 
cadherin 
(epithelial), 

clone 
MGC-.1151 


BC007583 


AAGCTTCATTCCGACGACCCAAGACC 

CTGCGTCTCCGAAGGCAGCCGAAAT 

ATCCTCGAAAGAGCGCCCCCAGGAG 

AAACAAGCTTGATCACTATGCCATCA 

TCAAGTTCCCCTTAACTACTGAGTCA 

GCCATGAAGAAAATAGAAGACAACA 

ACACACTTGTGTTCATTGTGGATGTC 

AAGGCCAATAAGCACCAGATCAAAC 

AGGCTGTGAAGAAGCTCTATGACATT 

GATGTGGCCAAGGTCAACACCTTGAT 

CAGGCCTGATGGAGAGAAGAAAGCA 

TATGTTCGACTGGCTCCTGACTATGA 

TGCTTTGGATGTTGCCAACAAAATTG 

GGATCATCTAAACTGAGTCCAGCCGG 

CTATAAATCTAAATATAAATTTTTTC 

ACCAT (SEQ ID NO: 296) 


CTP131B 


Homo sapiens 
similar to 
sperm 

autoantigenic 
protein 17 


XM_006087 


AAGCTTCATTCCGGGGACACATAGCC 

AGAGAGGAGGCAAAGAAAATGAAA 

ACAAATAGTCTTCAAAATGAGGAAA 

AAGAGGAAAACAAGTGAGGACACTG 

GTTTTACCTCCAGGAAACATGAAAAA 

TAATCCAAATCCATCAACCTTCTTAT 

TAATGTCATTTCTTCCTGAGGAAGGA 

AGATTTGATGTTGTGAAATAACATTC 

GTTACTGTTGTG (SEQ ID NO: 297) 
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Band# 


Genbank 


Accession 


Sequence 


CTP133B 


No significant 
match 




CCAAAAAGAGCCATGCCCAGAGGGA 

AAGTTGGAAACGAAAGCCAAGTTTT 

CATTTAAAAGGAAACANTAAAGAGG 

TTAGCCAGAGAAACTTGAACCAAAG 

AAAAGACAGCACGCTGTTCAGAATG 

GTCAATAAGAGCCTAAAACGGTACC 

CTCGGAATGAAGCTT (SEQ ED NO: 

Lyo ) 


CTP134A 


No significant 
match 




CCAAAAAGAGCCATGCCCAGAGGGA 

AAGTTGGAAACGAAAGCCAAGTTTT 

CATTTAAAAGGAAACATTAAAGAGG 

TTAGCCAGAGAAACTTGAACCAAAG 

AAAAGACAGCACGCTGTTCAGAATG 

GTCAATAAGAGCCTAAAACGGTACC 

CTCCid A A TCi A A GPTT (KFO TT) NO 

299) 


CTP135A 


Homo sapiens 

cDNA 
FLJ11508 fis, 

clone 
HEMBA10021 
62 


AK021570 


CCATCAAATGTAATTTATTTAAATAA 
CAATTCAATTGCATGTTAAGTAAACC 
AGTTGTAGCAATATAAAAATACAGA 
ATTTTGAGAAAATCTGGCAAATTAAA 

CCTCT A TPT AAA TdC A CiC ATA TTPTfi 

TGATACTACGGAATGAAGCTT (SEQ 
ID NO: 300) 


CTP143B 


No significant 
match 




AAGATTTCAAAGAGTGAGCAAGTGC 

ATTAGCAGGGCAGAGAGAGAGGCAG 

CAGCAGACTCCCTGCTGAGCTGGGA 

GCCAACTTGGGACTCGATGCCGGGA 

CCCCAGGATCATTACCCGAAGCTT 

(SEQ ID NO: 301) 


CTP144B 


No significant 
match 




GGGTAAATCCGTCCAGTTTACTGTAA 

ATATGCCTTTGACAAACTGGTAACTC 

ATGTCCCATCCCAGTCCCGAGTACTG 

GACCAGGGAAACTCCAGCCACAGTT 

GAGGGAAGGCCACCTGTTGGCTCTG 

GGGCAGCAGGTCATCCAGTGGGCTTC 

AGGAGTCACCAGGCCTCTGACCAGTT 

CCTCCCCACCAAGCAGTTTCAGAGTT 

GTCCGCCAAGTCTATTTCACACCTCT 

CGTGTATGCCGAAGCTT (SEQ ID NO: 

302) 
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Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP145B 


No significant 
match 




GGACTGATAATAATAGGATTTTATTT 

CTAAAATTTATCTTAGAGCTTTCAAA 

GAGTATAACACACAGATCTTTACCAC 

CACACCCCCCTTGCCTATACAGGAAA 

CAACCAAGTTGTGAGAACATTTATCA 

TGCACAGACACATCAGGGCTTGCAG 

GTGCTACACAGGAATCACAAATGCT 

GTTCCACATCATGTCTTCTGTTATGCC 

GAAGCTT (SEQ ID NO: 303) 


CTP148B 


Homo sapiens 
serine- 
threonine 

protein kinase 
(MNBH) 


AF108830 


AGCATATGTAAGATCTCTGGCTTGTA 

GAAGACAAGTTTATATAGCACTTAAA 

AAACCATTTGTTACATTAAATGTCGA 

ACTCAAACTTTTAAAGAGTATAGAGA 

ACTACAAAATGGAAAAAGGAAGCAG 

ATATACGCTTTATGAGGAAATTGTGT 

TAATGATCTCTCCTCTAAAAAAGGAC 

TCTTCCCTATTATCATAATGACCACA 

CTGCCCGTCCTTAAAACCACTGGTCG 

CTGACATTATGCCGAAGCTT (SEQ ID 

NO: 304) 


CTP149B 


No significant 
match 




AGGAAGAATAAAAACATATAAAAAC 

ATTTATTCACTAGGAATAATTGTGGC 

AGACACAATCCAGTGAAAGCAGCTC 

AATCCTGCTCAGTTAGGCTAGTTGAA 

GAACCATACTTTAAAAAAAGAAAGG 

AAGACAGGCAAACAAGTGrrnACA 

GGAGCAACAGACTTCAAGGTCACCC 

CCACAAGACACCCTGCACAGCAGGG 

ACGGGGACAGGGAGGATGACCTCTT 

AGGGCCTGTGCCTTCGCAGAGGTGCT 

CGGCGGATGGGTGTGGTCTTCTTGGG 

TGTCTCCTCTTCTGTCATCTATGCCGA 

AGCTT (SEQ ID NO: 305) 


CTP150A 


No significant 
match 




AGCATATGTAAGATCTCTGGCTTGTA 

GAAGACAAGTTTACATAGCACTTAA 

AAAACCATTTGTTACATTAAATGTCG 

AACTCAAACTTTTAAAGAGTATAGAG 

AACTACAAAATGGAAAAAGGAAGCA 

GATATACGCTTTATGAGGAAATTGTG 

TTAATGATCTCTCCTCTAAAAAAGGA 

CTCTTCCCTATTATCATAATGACCAC 

ACTGCCCGTCCTTAAAACCACTGGTC 

GCTGACATTATGCCGAAGCTT (SEQ 

ID NO: 306) 
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Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP150C 


Canis 
familiaris 
mitochondrion 


CFU96639 


AGGATCCTCATCAATAAATAGATACA 

TACAAGAATAGCCAGACTACATCAA 

CAAAGTGTCAATATCATGCAGCGGCT 

TCAAATCCGAAGTGGTGGTTTGATGT 

GAAGTGGTAGTATAGCTGTCGGAGG 

AAGCACACGATGAGGAATGTAGAGC 

CAATAATTACGTGTAATCCGTGAAAT 

CCAGTGGCTATAAAAAAGGTAGATC 

CGTATACCCCATCGGAGATTGTAAAA 

GATGTCTCATAGTATGCCGAAGCTT 

(SEQIDNO: 307) 


CTP154A 


No significant 
match 




AGCATATGTAAGATCTCTGGCTTGTA 

GAAGACAAGTTTATATAGCACTTAAA 

AAACCATTTGTTACATTAAATGTCGA 

ACTCAAACTTTTAAAGAGTATAGAGA 

ACTACAAAATGGAAAAAGGAAGCAG 

ATATACGCTTTATGAGGAAATTGTGT 

TAATGATCTCTCCTCTAAAAAAGGAC 

TCTTCCCTATTATCATAATGACCACA 

CTGCCCGTCCTTAAAACCACTGGTCG 

CTGACATTATGCCGAAGCTT (SEQ ID 

NO: 308) 


CTP156J 


Human DNA 
sequence from 
clone RP5- 
975D15 on 

chromosome 
lp3 1.3-32.2 


AL136120 


AAGCTTCGGGTAACCACTGCTAATAA 

CTAAAATACTCTAACTTGGAATAATC 

GACTCCGACGTCTTTATTTTTCCAAG 

TTGCCTTTTCTTTAAAACACCTTTTTC 

TGATTTAATACGGAATAACGGTCTTC 

TTTTCCACTCGATAACTATGGTGTCC 

TCTTGGGTTACTGCTTAAGAAAAGTT 

GGTTTGGGCCATTTCG (SEQ ID NO: 

309) 
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Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP161B 


Canis 
familiaris 
TCTA gene, 
AMT gene, 
DAG1 gene 
and BSN gene 


AJ012166 


AAGCTTTTTTTTTTTGAAGATACAAG 

TTAGAGTTCAATCAGTACCAAAGGTA 

AGGAAAAATTAACTCTATGTACACA 

GTCGAGTTTTATCCTGCTTAAAATTG 

TCAAGTAGAGAAAATTCTGAAAATA 

TTTATGAAAAAGCTATTCTCATGCTG 

GCAGCAATGGTTAAAATAAAGATAT 

TTCCTTTATTAAAAAAGAAAAAGCCT 

AAAAAACAACTTTAAATAATCAAGTT 

GCTGTGAAGTGAAAGGGTTTGAAAG 

TGATGAAACTGAAGTTAAAAGTTCTC 

TATATGTGTG IT 11 ACTTTAAGCAAA 

TTAGACATAGTGAATAAAATTTGAAT 

TTTCAGACAAATTATTTGCTTTTTTTT 

TATTTTATTTATTTATTCATGAGAGAC 

ACAGAGAGAGAGAGGCAGAGACACA 

GGCAGAGGGAGAAGCAGGCTCCACG 

CAGGGAGCCCAATGTGGGACTCGAT 

CTGGGAACTCCGGGATCAAGCCCTG 

AGCTGAAGGTAGACACTCAACCGCT 

GAGCCACCCAGGTGCCCTGATTTGCT 

TTTTAAAGAAGTCTCCCCCTTCC (SEQ 

ID NO: 310) 


CTP164A 


No significant 
match 




AAGCTTCGGCATACGGTGTGAGGTTA 

CAGTCCAG1T1TGTGTGCTTTACTAC 

ACGGTTTGGTTACAGGACTTCTGTGC 

ATTGTAAAACATAAACAGCATGGAA 

AAGGTTAAATACCTGTGTGCAGATTG 

TAAGATCTGGTCCGGACTTGCTGTGT 

ATATTGTAACGTTAAGTGAAAAAGA 

ACCCCCCTTTGTATCATAGTCATGCG 

GTCTTATGTATGATAAACAGTTGAAT 

AATTTGTCCTCAGACTCTTTACTATG 

CTTTTTTAAAATTAAGAAAAATGTAA 

ATATAGTAAAAATCTTCCTATGCAAT 

TAACCTGG (SEQ ID NO: 3 1 1) 
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Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP178B 


Homo sapiens 
mRNAfor 
KIAA1524 
protein 


AB040957 


AATAAGGCTTCATCTAGATTTTTTTCT 

GTGAACTGAAGTTGGTCAAGGATTGT 

AGGCAGCAGAAGGCTCACAAAACGG 

TCAGTTGAGGAACAGTTAGCAGTATC 

TGCAACATCCTCAAATATTTCCTTGA 

ACAACTCTAAGGCTAGAAGAGAACA 

GTTTTCTGATCTGTCCAGAGGTTGGT 

TTGACCAACGCAGTAGAGCCACAGT 

AGGTTCTAAACATTTAGAACGGCTTC 

CCAGAATGGTGTTGCCAGATGGAGA 

CTGTTCAAATATCATCTGAGTGAGCA 

CGTGGCGCAGCTGAGTCACTGAACA 

GAAGGCAAGAAGTAATTCTAAAACC 

TTTGAAGAAGAATCAGGATCCTTTCC 

A TTr 1 A C* A ATA C*C*T A ATA PTTn A PT A A 

All CjACjAAU Ai^i^ 1 AA 1 Ai^ 1 1 1 rU\ 

GACATGAAGAAAAGTGCTCATACCT 
GGTAAGCTT (SEQ ID NO: 312) 


CTP179K 


No significant 
match 




AAGCTTACCAGGTAGAGGGACTGTT 

GGAGGTATGGACGCACACAGGAGGG 

CCAGGCCAAGGCACGAGTTTTTCAGT 

AAATGTTTGCAATTAAACTGGTTTGT 
TAAATATC (SEQ ID NO: 313) 


CTP185C 


No significant 
match 




CAGCGAAGAGGCATTAAAGATTCAT 

GCCATAAGTTTATTTACAAACATGTT 

GTGTATGTTGAATTCAAGAGATTGAT 

CCATTTTTCAGAGACTGCACCTCTTA 

AAATGTTCCTTTTCACATCTGTTTAGT 

GGATCAAAAGCTT (SEQ ID NO: 314) 


CTP197A 


No significant 
match 




ATGGTGTGTGTGTGGGTTCAAATAGT 

TTATTCACCTCTGTAGTGGAAAAACA 

AGGAGAAATAAAATCTGCTTACAAT 

GGCCAAAATTTATGGAGAAGCCCTA 

AAGTTGCTTTCCCCAAATCACAAATC 

TGATTCAAGAGAAGGAAAAAAATGA 

TGAAAAACATCTCATCACACAAAACT 

CAGTGTGGTGTCTCTGATAGTCATCA 

GCCAGCAGAAGCTT (SEQ ID NO: 315) 
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Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP201B 


Homo sapiens, 
exostoses 
(multiple) 1, 

clone 
MGC:2129 


BC001174 


ATCATTTCAAAAATAATCATTTAATG 

TTCCATAATTAAACTGTACACGACCT 

AGTCTTGGGACATAGAAGCCAGTGA 

GGTGAGTTTGGAGCAGTCCCAGGAG 

CCAGGAGTCGAGTTTTCATTGGCCTT 

TTTTTTCTTTTTTCTTTTTGTCATTCTG 

TTCATCTAAGATTATTTGGATACTTG 

GCACAATCTGGCTCTGCTGCTAAGCT 

T (SEQ ID NO: 316) 


CTP202C 


No significant 
match 




AGAAAAAAAATTGATAATTAGGTGC 

AGATAGAAAATATGAATTAGAAGAG 

GTTAATTCAAGTGATCAGCCTGAAAG 

TTCAGCTTCATTAGCTTTGTGGTAAA 

TCCACCACTTCAGATAGTAACTAAAG 

TAAA1T1TAAATTTCATAAGAATAAA 

GTAATCCCTGAAAAGAATTCACTTTT 

TTCCCAGAAGAAGCTTATAATTAAAA 

AAAAAAAGCTT (SEQ ID NO: 317) 


CTP205D 


Homo sapiens 
similar to J 
KAPPA- 
RECOMBENA 
TION 
SIGNAL 
BINDING 
PROTEIN 


XM_011187 


ATTAAGAAAAAGGAAAGCAAGGAAG 

TAAATACGGACAGTGTCTGAGAACA 

GAGACGAAGTTAACGTACATTGCAT 

GTATTGCAGGCAAGGCAGAGGCATT 

TCTTTTTAAAGC 1" rriGCACAGACTTC 

ATATAATCTTAAAAAAAATACGCGG 

GCCTTTACAAGATTTGACTTGCTGAA 

ATCAAAACAATTTCCACTCATAAAAA 

GTCATAAGACATCAGCTT (SEQ ID 

NO: 318) 


CTP206A 


Homo sapiens 

fatty acid 
desaturase 1 
(FADS1) 


NM_0 13402 


CAGGCTGGTGTTATAGGTGAAGATA 

GGCATCTCTTACAGATGGGGGTGGG 

GGCTGTTGTTACTGGTGAAG ATAGGC 

ATCTAGCCAGAGCTGCCCAGACTCCT 

TCAGTGAGTAGATAATGTCGGCGAA 

GGCTGAGAGCAGGGGCTTGGACTGG 

TACTCTATGCCATGCTTGGCACACAG 

GGACTGOACCAGGGGAGCCACTTTAT 

GGTAATTGTGTCGAGGCATCGTAAGC 

TT (SEQ ID NO: 319) 


CTP208B 


No significant 
match 




CTAGAGGAAGTGCTTTTTATTTTTAG 

ATCAACCAAACATATTTAATATAAAA 

ACC1T1TAATATACAAACTGTAATCA 

CAATTGCATCCACGTAGCAGCGAGG 

GAATGGGGTGTTGCAGGAAGCTT 

(SEQ ID NO: 320) 
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0*3 



igO 3 * .06.0602 



Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP215B 


No significant 
match 




AAGCTTAGAGGCAGTAAACAGGAGC 

GTCCCCAAGAAAAAGAGGAAATTCT 

CTTCTAAGGAGGAGCCACTTAGCAGT 

GGACCTGAAGAGGCTGCTGGCAACA 

AGAGCGGCAGCTCCAAGAAAAAGAA 

AAAGCtCCAGAAGCTATCCCAGGAA 

GATTAGAATGGACATlTi ACCAGGTG 

GGGCAAACCCACATGATTCCAAACC 

CACCCTTATATCCCAATAAAAACAAA 

TTCACAGG (SEQ ID NO: 321) 


CTP216A 


Canis 
familiaris heat- 
shock protein 
(HSP27) 


U19368 


AGGCAGTTGCTTTGAACTTTATTTGA 

GAAAAACAAAAGGTAAATGTATCAA 

AAGAGCATACAGGTTAGTGTGCAGG 

GACGGTCAGTGATGGCTACTGAGGT 

GAGGATGTGGGCTAAGCAGGGCTAA 

GGCCTTTACTTGGCTCCAGACTGCTC 

CGACTTTCCAGCTTCTGGGCCCCCAA 

TCTnanC \CGTGCCTCT A AGCTT 
(SEQ ID NO: 322) 


CTP222D 


No significant 
match 




AAGCTTACCAGGTGAAGAGTGGGGT 
TGTCATGACCTTGGCTATGACGCCCA 
GCATTTCGAGGTGGCTCCCTCTATTC 
TTTACTTTGGGCATCATAGAAAACGT 

r TPTPTfinrinr; a tt a a t^tt ac^ac^a a 

AAATAAAGCCTTTCTGCTG(SEQ ID 
NO: 323) 


CTP300B 


Homo sapiens 

utrophin 
(homologous 
to dystrophin) 
(UTRN), 


NM_007124 


CCAAGGTTCACCAAGCTTTCAACAAG 

CACTGTTCTTCTAATAATTCCTGCCA 

CAATATATTAATTTCTTGTAGCCTAC 

TCCAACGTTCCTCTGTCCAACGGCAC 

ACTGCTGTCCAGCGTTCACCAAGCTT 

(SEQ ID NO: 324) 


CTP304B 


Homo sapiens 
unknown 
mRNA 


XM_002211 


AAGCTTAGCAGCACAGCACACCAAC 

ATATACAAACACCGAGTGACTACAG 

TACATGCCGAGGTAAGAAAAGTACA 

TTCGGGGAGACTATCACTGAC ACTCA 

AGCCATTTTTATTTCCAATATGTTTTG 

CTTTCACCTTTCCCAGTGCCAAAAAA 

AAAAAAACCTAGTCACAAATTGGAG 

TAAATAAGAATCGGTGCCAGTTGACC 

T (SEQ ID NO: 325) 
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Band# 



Genbank 
Gene Name 



Accession 



Sequence 



CTP306B 



No significant 
match 



AAGCTTCTGCTGGTATGGAAAGCCTTC 

AAGGAAGAGGGTAATGAGGGGGAAGA 

AGTGCTGTGCCAAAGTGACAGCATTCA 

GTGAGGAATAAAGAAAGGAGCTCAGTG 

GTAGCAGGATGTTGAGCTTCCAAGAAA 

ATCTGGTGGTGGTGAGAAAGTGGCTGC 

TGTGCACTGCAAGGAAACAGAGCGATT 

AAAGAAAGAGATGTGACAGGGTAGGT 

GGAAGAGATAGCCAGAAGTTAGAAATG 

GGTTACACTGAAGAAGTAAATTATTTG 

ATTAAACAATAAGTAAATATACTGGGG 

ATAACAAAAGCCTGATTTCTCCACTGTC 

TCAGAAGGGATTTGCAAGTATGG (SEQ 

ID NO: 326) 



CTP308KK 



CTP309A 



No significant 
match 



No significant 
match 



AAGCTTTCTCTGGATGAACAGTTAAAT 

GGAACCTGGAAACCTCTTCCTGGGATT 

ATTCCTTAAGCAAGGCAGTGTCAAAGG 

CAACCCTCCCAGCAAGACTTCAGAAAA 

CAGCTGGCAGAACTACAGGATCTGGTG 

TCTGGTGTGTAAAATACTCTCCTCCCTG 

TTCAAATGATTCAGAACATGTGCAAAG 

TGTGCTAGCTTTCATCACATATACATAA 

CAGCATTATGTATCAAGTTACCCTGTTC 

AAACAAGGAGCAGGCTTCCTCTTTTTG 

ACTTAAATGACATGAAGTGAGAAAAAA 

AATGAGAATAACCNTCNNGGGAATTAT 

AGAGGGTTATAATTCTATCCCNACTATT 

TCAATAAAAGCCATCACGGG (SEQ ID 

NO: 327) 



AAGCTTTCTCTGGCTTTCCGAAGGTAAA 

ACTGTTGCCGAAGTTGCTGCGTTACAA 

GAGCGTATCCCAGAAACCATAAGGCTA 

CAACGCCGAAATTGGGAGCTACATCAG 

TTTGAATCGATTCAAGAAGGTCATCGCT 

CAGGCCGTCCCAATACACTGACCTCAA 

ACTATCAGGCTCAAATCTTAGAGTGGG 

TCAACACAAGCCCACTCAATGCAGAAC 

AAATCCGAGTCAAACTGCATGAAAAAC 

ACGGTGTGTCCGTGTCTGTTGAAACTCT 

TCGCAAGTTTTTGCGAGATTCAGGCATG 

GTCTTCAAACGCACCCGCCACAGCTTG 

(SEQ ID NO: 328) 
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Table 8 



Band # . 


Genbank 
Gene Name 


Accession 


Sequence 


CTP1D 


No significant 
match 




GACTGAGACCATTTATTCNAGACACGCA 
/^pTr a nr* a a nci a arm a nnn a nnn a rr a 

GGTGTGCAAGCTAATAAATAGAGGAGG 
GGGAGACTTCCTGGAGCTGTAGCCATTC 
AGTCTTCATTCTTCTCAGGCATGAAGGC 
ATCTCTTTTCTGACCAAAGCTT (SEQ ID 
NO: 329) 


CTP1G 


No significant 
match 




AAGCTTTGGTCAGCAATTATATTAGTTT 
GCATTTTAGTGACAGGTGTAAGAGAAAG 
GCCCCTTCTTCCCTTACTGGGACAAATCT 
AGAAATCTTACACAGATGTGCAAATAAA 
GCTCGCGTGGTGTTC (SEQ ID NO: 330) 


CTP4B 


No significant 
match 




GAGCAGCAGTGAGCAAAACCCACGAAG 
TTGTTTTAAGGTTACAGCTATGAATAAA 
CATTGTCCAAACAATGAAGATTTAGGGC 
TGAAGAACGAGCGTATGTCTACAGTCGA 
AuL- 1 1 (oiiQ -UJ JNU. jjIJ 


CTP7B 


No significant 
match 




CAGGTGCAAGAGGTTTGTTTGGGAGGTA 

ATCCTAGAAACCACAGAAGGGGGTGGG 

GATAGGAGGGATGGCAGGAAAACCAGT 

AAGAACTGTGTTATTGAGAAGGTTATCA 

CTGTGGACAACTGGCACAGAATACACTT 

CAGAGCTGTCGCCCTGAGGGACAATGAC 

GCCAAGGTCTTTTTCTCTAAGTCCTGTTT 

CTTATAGGCCGAGGGTGGCTCCTGGGAG 

C AOT A ACTGCC AACAGTCGAAGCTT 

(SEQ ID NO: 332) 


CTP8A 


No significant 
match 




AAGCTTGATTGCCCATACCTGAGCCATT 

GATATATTTGAAAATTATGGCACAAATG 

GAAGAGAACCACATTTGAAAAGCTTCCA 

GCCTTTCAACAGAAGATAACTCTTCTTG 

TTTTGCAGATTGAGCAGATAATTTCTTTT 

GAAGGTGATAGTTTCCTAAATTGGATAA 

AACCGTGGCTGCCATTATATTCACAGAA 

AATAAAATGAAAACTTCAGTTAATTGTG 

GATTTG (SEQ ID NO: 333) 
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Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP17G 


No significant 
match 




CATATATATTCTTTTTTATTTCTTGTTATA 

CCTTCCCAAAACAGAGACATTCAACAGT 

AGTTAGAATGGCCATCTCCCAACA1T1T 

AAAAAAACTGCACCCCCCAATGGGTGA 

ACAAAGTAAAGAGTAGTAACCTAGAGTT 

CAGCTGAGTAAGCCACTGTGGAGCCTTA 

a rvrnrvm a anTCTTCC A A TTTP A C± A OTG 

f\\J 1 KJKJ 1 0/\vJLJ I 1 1 K^\^r\r\ III V^rWJrWJ I KJ 

ATGTGTCTTCAACTTGTATCATCAri'llA 
GCGGTAAAAGCTT (SEQ ID NO: 334) 


CTP18B 


No significant 
match 




CCAAAGAAGTGTTTATTAACATTTGGGG 

CCTCAGCGGGGCCAGAGAGGAAGTGGG 

TGCTAGAGGCTCCTGAGGCTCAGGGCAA 

GGCCTGCAAGACAGATCCCATTGCTCAG 

GAGGCAGCCCAGATTGCAAATGGAAGA 

CAGG(SEQIDNO:335) 


CTP25D 


No significant 
match 




AAGCTTGCACCATATATATAACTCTTGG 

GCAGAGGGTCTGGCATACATAAGTAGAT 

ACTCAGAAATATCTGTTGGATTGTGTTG 

ATTTAATTATTTTTGTGTTGCTTCTTTTA 

AAGATGAGCACTTTCTATTAGATArrri'r 

TTGATCAAAAAAAAGATATTTTTTTGAT 

rATAfAPATTTA A HP A A TTTTT A TT A 

ATTCGTTTCTCTTCCTGGTTGG (SEQ ID 
NO: 336) 


CTP31A 


No significant 
match 




GGGGCAGATAAAAACACTTAATGTAAA 
ATTTACCCTCTCAGAAAAATTTCCAGTA 
TGCTATACGGTATCACTAACTATAGTCA 
CTATAGTATACAGTAGATCCCTAGGATT 
TATTCATGATGTACAGTCGAAGCTT (SEQ 
ID NO: 337) 


CTP36A 


No significant 
match 




CAAGTTTTACCATTGTTTTAATTATTGAA 

ACAAAATTAACGTAAGTAGAATCATGTG 

CAACAGTGTCTCTAACATATGGAAGAGG 

TAAATATGAAl'll'lATACAATAAGGTAT 

ATTATCCACTGTAACAAATTTCCAATAA 

TTTGGCATTTATCTTTCACAAAATGTCTC 

CCAAATTCTAAGCAAAGTATGCAAATTG 

GAGATTAACTCTAAACAGGCATAATTAT 

CTTCTTATCCAGTTTTTCTGAAGAGACTG 

AAGAGTTCAGGTCTGACCAAAGCTT 

(SEQ ID NO: 338) 
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Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP47G 


No significant 
match 




AAGCTTGCACCATACTCCTCCTCTACAT 
ATGCTCCCAAATTACCTTCTAAAAAGGC 
TGTATTAATTTACTTTCACCAGTAGTATT 
ATGAGAGTGCCCATGTCCCTTAGCCTTTT 
AAAATTCACTATGAGCAATCTTTAAATC 
p A ATrTTATAfirfrrA AAGAATA 
GGGCCTTGCCCCTGCCCCTGTT (SEQ ID 
NO: 339) 


CTP50A 


No significant 
match 




ATTCCTTTTCCAAGGACCTCTCTTCTATG 
TGATCACTGAGTAAGTTCAGTCACTCCC 
ATCATCTCTAGATTGGAGATTTCCAAAT 
TTATGGCCTTTCCTAACTTTGAAGTCCTT 
ATTTCTAACTGCCTACTAAGCTT (SEQ ID 

TvTO- 7/lfV\ 
INU. -J4UJ 


CTP52B 


No significant 
match 




AAGCTTAGTAGGCAATAATAGAGAAGT 

AGAAATTGAATGTGGAACATTAACCATT 

AAAAATCATAC T1T1 GAATGTGCTGAGG 

TCATGAATTGTTTTTACCTTCTTTGTAAT 

TTGTGTTTTTCAGATTTTCTGTAGTTAGC 

ATATATTCTATAATCAGAAAAAGATGCT 

TCAAGTTTTTTGCAGATTTCACAGAATTT 

i\J 1 1 1 ^OliV^ IXJ ISKJ. DHL ) 


CTP53A 


No significant 
match 




AAACAAAATTCTGTGAAATCTGCAAAAA 

ACTTGAAGCATCTTTTTCTGATTATAGAA 

TATCTGCTAACTACAGAAAATCTGAAAA 

ACACAAATTACAAAGAAGATAAAAACA 

ATTCATGACCTCAGCACATTCAAAAGTA 

TGATTTTTAATGGTTAATGTTCCACATTC 

AATTTCTACTTCTCTATTATTGCCTACTA 

AGCTT (SEQ ID NO: 342) 


CTP58A 


No significant 
match 




AATTGTCACGAACAGGGCTGACTGACAC 

TGCAGTGTGTCCTTGTTTGTTGATCCCTG 

ATCTAGGCCTCGGCTTTTCAAACTGCAG 

TTGATCAAACTGGGATATGCTTCGGCTG 

AATCTGCTCTCTGGTGCTTCTCTTTAATC 

GTTTTCTCCTTAAATGGGTTACTTTCTTA 

CTAGGAAAAAAAAAATGTTCCACCTCTG 

GAATTAACGTTGAGAAGCTT (SEQ ID 

NO: 343) 
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Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP62A 


No significant 
match 




AAGCTTCGACTGTCGCATCAATGAATGT 

TTTAAGTAATAACTTTGCTGGTTATCAGC 

TTGATGGTGCATTAATTTTATGGCTCATT 

TCCTTTATTTTGACCATTGTCGGATTCTT 

CATTTTATATTGGACGATCCCCAATCGA 

ACGGTACCAATTTTTTCAGCTGTGATTGC 

GGCATGTTTCAACGCGACCGTTTTTGAA 

ATTTTAAAACATTTATTTGGCTGGGTCAT 

GAGTAATTTCACCAGCTATGAAATCGTT 

TATGGTGCTTTTGCAGCAGTTCCTAT1T1 

TCTACTTTGGATCTATCTGTCTTGGAATA 

TCATTTTATTGGGTGTAGAAGTGAGTTA 

TGCACTCACCGCCTTCCATTCTGGT (SEQ 

ID NO: 344) 


CTP63A 


No significant 
match 




AGAATCAAGCCACCAGGTGTTTATTTTT 

GCACTATAAATAGAGtTCCCTAGTCCCA 

TTTTGTTACATAATATATGAGATAACAG 

AGAACCTAAAATTCATTTGGTGAAAATC 

AAGTGTGTAGTATACCTAAATACCAATG 

AGCTAGTAAGACTTGTAAGGCACTGAAG 

CTAAGGCTAACAGCAACAGAGTCCTTTA 

TGAAAATAATTTCAGAACCACAACGCAT 

TCTCTGATGGTGCATTCCCCTGGGACAG 

TCGAAGC1 1 (S>t<Q J-L> NU. 5h j) 


CTP64B 


No significant 
match 




CATCGCAGACATTTATTTTAGTTTTGTTA 
ATTTCAAATATTCATTAACCTCTTGTATC 
AGATTTAAGGCAGAGAAAAGATACACG 
CCCCTGGTTAACTGAACCGGGGTTTAGA 
TAGTGTAGTCCACCCTGGGTTCCACCAG 
GGAGACCTCACCCGAGATGACAGGTCCG 
GTTGCTGGTGCACAGTCGAAGCTT (SEQ 
ID NO: 346) 


CTP70A 


No significant 
match 




AAGCTTAGTAGGCACGCAATAAATAGG 

AGAATGAATCAGAGTCCTCCAACGCGTC 

CTCCCTAATGTCCCTTTGAGCTGCCTCCT 

CTTCCACTCTGCCTCAGCTTGTCCATGTC 

ACTTCGCTCCAGAGCAGCCGCAAGAGCA 

TCTTAACACCTTGTGGCCTGAACTCTCTC 

CCATCCTCCACTGTACAGTGATATGACT 

GAAACCTCATTTAACCTTTTAGAACTAC 

CAGGAGGAGGTTCCCAAGGATCCCAGG 

(SEQ ID NO: 347) 
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Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP72B 


No significant 
match 




CCATTTTTGCTCTTAAAGAGCATCTTAAG 

TGAGAGATCATGACAATCTTTGGCCACT 

CCAGGTTTTCTCATCTACTACATGATCTG 

TTCCCAACAATAAGCCATTGAAATTAAA 

GGTCTCC AG AAG 1111 ATCTGGGGTCTG 

TGATTGAAAAGAAGGAAAATGAGATGA 

GAGACTGCCTACTAAGCTT (SEQ ID NO: 

JHO) 


CTP73B 


No significant 
match 




CCCATAAGAAACATCTTTAAAACATTCA 

GAATACTCAGGATAATCAAGGCTAATAT 

TCCTATAAATTCCTTACGTGTATTATGTA 

CATTCAGAAAAGTGTAAATTACTCAAAT 

ATTATACTCAAAACCCCTTATAGTCTGCT 

AACTTGCATGTAGAAACATCTGAAGTAA 

349) 


PTP74A 


No significant 
match 




AAGCTTAGTAGGCATCAATTGGATCCTT 

TCCTATGTTGAAATGGAAGAATTAATGA 

GCTTACATTAATTAGTATTGTAATGTGTA 

AAGGAAGCCCAGCAAAATTTTTTGAAAA 

CTTGATGATCCCAACGTATTTACCATTGT 

ATGTTAAAGCAAAATAAATCACCATTTT 

TTTA (SEQ ID NO: 350) 


CTP75C 


No significant 
match 




AAGCTTCTCAACGGCCTCCACCTCCTTTC 
TGCCCTCACAGCCTCCTGGCTCTGGCCC 
AAAAAGTGATTCATTTGTAAATTATCAT 
GGTITTCTGCATTAAAATGGCCATTTCTG 
G (SEQ ID NO: 351) 
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Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP76B 


No significant 
match 




AAGCTTTTACCGCCATCTTGGCTCCTGTG 

GAGGCCTGCTGGGACCAGGACTCCTAAA 

GCGACGANTTTTTNTGGAAGGCTTTGGT 

CCAAGGCCATTTTTGCCGGCTATAAACG 

GGGTCTCCGGAACCAAAGGGAGCACAC 

AGCTCTTCTTAAAATTGAAGGTGTTTAC 

GCCCGAGATGAAACAGAATTCTATTTGG 

GCAAGAGATGCGCTTATGTATATAAAGC 

AAAAGAACAACACAGTCACTCCTGGCG 

GCAAACCAAACAAAACCAGNAGTCATC 

TGGGGAAAAGTAACTCTGGGCCCATGGA 

AACAAGTGGCATGNGTTCCGTGCCAAAT 

TCCGAAGCAATNTTCCTGCTAATGCCAT 

TGGACACAGAATCCGAGTGATGCTGTAC 

CCCTCANAGGATTTAAAACTAACGAANA 

ANCAATAAATAAATGTGGATTTGCGNTC 

TTNGG (SEQ ID NO: 352) 


CTP77D 


No significant 
match 




CAATTGGTTTAGTTTTATTTCAAAATTGT 

ACAAAATGGCCATAAGCGGCTATAAAA 

AATTTCGT1T1 CGGAACACGTGGAAATT 

CAGAAAGAACAACAAAGCAGGTTATCA 

TTTCACAGTGTAATGGAAAAGCTCTCTC 

TGAGGCAGGAATCACAACTCTTCCTTCT 

TCTTCCCCAGTCTCTCGTGGTCTCCTTCC 

CGGAGCGCTCGAATGAAACTGGTAAACC 

CCGATTCCGTCCGATCGC (SEQ ID NO: 

353) 


CTP79B 


No significant 
match 




CATATATATTCTTTTTTATTTCTTGTTATA 

CCTTCCCAAAACAGAGACATTCAACAGT 

AGTTAGAATGGCCATCTCCCAACATTTT 

AAAAAAACTGCACCCCCCAATGGGTGA 

ACAAAGTAAAGAGTAGTAACCTAGAGTT 

CAGCTGAGTAAGCCACTGTGGAGCCTTA 

AGTGGTGAGGTCTTCCAATTTCAGAGTG 

ATGTGTCTTCAACTTGTATCATCATTTTA 

GCGGTAAAAGCTT (SEQ ID NO: 354) 


CTP81A 


No significant 
match 




CCAAAGAAGTGTTTATTAACATTTGGGG 

CCTCAGCGGGGCCAGAGAGGAAGTGGG 

TGCTAGAGGCTCCTGAGGCTCAGGGCAA 

GGCCTGCAAGACAGATCCCATTGCTCAG 

GAGGCAGCCCAGATTGCAAATGGAAGA 

CAGGCCATGGTAGCGGTAAAAGCTT 

(SEQ ID NO: 355) 
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Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP92A 


No significant 
match 




GCACTAAATTCAAACCAATGACCTCCCA 

TGTTCTAATTCTGATTGTTTAATCCAACT 

GGGAGGGTAAACGGGAGACTCTTTGGCC 

TGTCAGTGACAAAATGGTTTGTAAAAAA 

GAAAAAATAAATACGATATACAAGTAA 

GTATAACTAGCACTCAAGCTT (SEQ ID 

NO: 356) 


CTP99A 


No significant 
match 




AGCATATGTAAGATCTCTGGCTTGTAGA 

AGACAAGTTTATATAGCACTTAAAAAAC 

CATTTGTTACATTAAATGTCGAACTCAA 

ACTTTTAAAGAGTATAGAGAACTACAAA 

ATGGAAAAAGGAAGCAGATATACGCTTT 

ATGAGGAAATTGTGTTAATGATCTCTCC 

TCTAAAAAAGGACTCTTCCCTATTATCA 

TAATGACCACACTGCCCGTCCTTAAAAC 

CACTGGTCGCTGACATTATGCCGAAGCT 

T (SEQ ID NO: 357) 


CTP103JJ 


No significant 
match 




AAGCTTCGGCATAGTTACTGTTTGATTTT 

AAGTTTTTATATAGTTCTTAGTTTTGAAG 

AAATCCTTCAAGAACAGTTTCTCTAAAG 

AGCATGTTTTAATTAAATGCTAATTAATT 

ACCTTTCTTAGTTTTCCAATTTAGTAGGC 

CACTTTCAATGTCTATTAAAGTGAAATA 

AACCTTCTGAACTTAAACATTTTTAAATC 

GATTAAAAATTGTGTCAAAAT (SEQ ID 

NO: 358) 


CTP104I 


No significant 
match 




AAGCTTTTTTTTTTTCAAAACGGATTTGT 

AAAAACTGTATTTCTTACACTGTGCACA 

AACCTTTTATACTAAATAAATATCAAAC 

TACATTCTTCAGAAAGATGTTTCTAGTAT 

TTTTCTTAGGTCACTTCCATATGTAGTAT 

GTACAGTGAGACCACTTTTTAAAAAGCA 

ATGACTTAGGCAAACCAACCCTAATGGT 

TTGTTAGACCATTTCCCTGTTTTTAATTA 

AAAATCATAGGGTTGTGCTTCTGTATAA 

AGTTTGTACATTTCACAATGTAAAATAC 

TGACATT (SEQ ID NO: 359) 
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Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP109P 


No significant 
match 




ATGCAACCACACGGAATTTATTGAACAT 

TTTCACAAGTGATTTCATTAAAGGAAGG 

CTTTTTCGTGCCTATATTGGTTACCATCA 

CTTTTGCCCCTATCACAATCTCATGGTGT 

AGTCCTTGCATGTAGCAGGAACTCAACA 

AATGTCTGCTAAATTGACAGATGGAGCC 

CCAGACGACCTAAAACTTGCACTTTAGA 

AGCACTTACTTCATCCTGAGCTATTATG 

AATAAGGAACTCAAGTGACTGTTAAAAG 

CATTCTACTGATGAGTTGGTAATGTTCTA 

AAGCAACATATCTCAAAGGAAAGGATA 

TTGAGTTTGTCTCCACCATAAAATCCTAT 

TTTTAAACAAAGGTACTACTTAAAAATG 

GTCTTCCAAAGGCCTCAGCAGAGGTTCT 

AAAGAGATGTGACAATATGCCGAAGCTT 

(SEQIDNO: 360) 


CTP110A 


No significant 
match 




AACATATAAAAACATTTATTCACTAGGA 

ATAATTGTGGCAGACACAATCCAGTGAA 

AGCAGCTCAATCCTGCTCAGTTAGGCTA 

GTTGAAGAACCATACTTTAAAAAAAGAA 

AGGAAGACAGGCAAACAAGTG1T1TAC 

AGGAGCAACAGACTTCAAGGTCACCCCC 

ACAAGACACCCTGCACAGCAGGGACGG 

GGACAGGGAGGATGACCTCTTAGGGCCT 

GTGCCTTCGCAGAGGTGCTCGGCGGATG 

GGTGTGGTCTTCTTGGGTGTCTCCTCTTC 

TGTCATCTATGCCGAAGCTT (SEQ ID NO: 

361) 


CTP111A 


No significant 
match 




AAGCTTCGGCATAAACGATCCATTCTCC 

TCGGCCTCCCAAAGTGCTAAGGTTCCAG 

GCGTGAACCACCATGCCCAGCCTGTTCT 

TTTTTTTATCTCTAGGTGGTGCTCTCCAG 

CTGTAGTAGAAATAGCATTTGTATTGGA 

TCTATTTTTTTAAATAGGGACTAAATAC 

AGACCATTTTGTTAGAGTGAAATGCCAA 

ACAAGAACGAGATTTTTCTCTTGGCT 

(SEQIDNO: 362) 
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Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP116A 


No significant 
match 




AAAAGAGCATACTTATCAGTTGAATGGG 

GATAGAGGITITAGATATTTTCCAAAAT 

ATTTATAAAACACTTCATTGTTGAGAAA 

TCACTTACAGAATGGTGGCTATCAAACA 

AATAATTATAAATTTTTAAAGCACAAGT 

CACATGTTTTGTAACTCCTGTGTGAATTT 

ATTTTAGCTGTGACATTTAATTGAAAAC 

ATCAGATATG ri'l"! GGAAAAGTCTTAAT 

TTGAGAACAACTGAAGGAAGTTAATCCA 

GAATCTATATGTAGTTAGCTATTAATGA 

TGATGCTTTATTGACAGTATATTGCTAAT 

ATATTTCTTCATGAAATCTGAAGTTAAA 

TAGTTTCGTTGTGGAATAGTGTCACTGT 

AACATTTCCCTTACGAAGTTCAATAAAC 

CAGCTTTGCCATAAAAAAAAAAGCTT 

(SEQIDNO: 363) 


CTP124B 


No significant 
match 




ATGGCAAAGCTGGTTTATTGAACTTCGT 

AAGGGAAATGTTACAGTGACACTATTCC 

ACAACGAAATTATTTAACTTCAGATTTC 

ATGAAGAAATATATTAGCAATATACTGT 

CAATAAAGCATCATCATTAATAGCTAAC 

TACATATAGATTCTGGATTAACTTCCTTC 

AGTTGTTCTCAAATTAAGAC I'llTCCAA 

AACATATCTGATG nCAATTAAATGTC 

ACAGCTAAAATAAATTCACACAGGAGTT 

ACAAAACATGTGACTTGTGCTTTAAAAA 

TTTATAATTATTTGTTTGATAGCCACCAT 

TCTGTAAGTGATTTCTCAACAATGAAGT 

GTTTTATAAATATTTTGGAAAATATCTA 

AAACCTCTATCCCCATTCAACTGATAAG 

TATGCTCTTTTAAAAAAAAAAAGCTT 

(SEQ ID NO: 364) 
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Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP126A 


No significant 
match 




AAAGAAAGTAATTATGGAACTAGATTTT 

TAACATTGTAAAATACTAAATGATCCTT 

CAGTTGTAAGTTGATATATATTTGTAAC 

CTTTGTGAAATTGTATCCTTATGAAAAT 

ACCACTTTTGTGGAAGAGAGAATCCAAC 

TATGTAATATTTAATTAAAACAATCCAT 

GTTTACCCTATCCCTGCTCAATTAAACA 

GTGTATATAGGTCTAATAATAGCTCTGG 

AGCAACTTTTATCATGAGTCAAATATAT 

TAAACACATTGATGTCTTCTTGGTATATC 

TGAAAACAAGAGGTAGAAGTCCTGTTGA 

GAGTCTTTAAAATAAACTATTTTTACAA 

A TOT A A A A A A A A A AAGCTT fSFO TD NO - 

365) 


CTP133B 


No significant 
match 




CCAAAAAGAGCCATGCCCAGAGGGAAA 
GTTGGAAACGAAAGCCAAG'lTnCATTT 
AAAAGGAAACANTAAAGAGGTTAGCCA 
GAGAAACTTGAACCAAAGAAAAGACAG 
CACGCTGTTCAGAATGGTCAATAAGAGC 

PTA A A A rr,nT A PfTTPfif! A ATR a AnfTT 
1 AAAALUVJ 1 /Vv^L/V^ 1 V^UVJ/vrv 1 VJ/VrVVjv^ 1 1 

(SEQ ID NO: 366) 


CTP134A 


No significant 
match 




CCAAAAAGAGCCATGCCCAGAGGGAAA 
GTTGGAAACGAAAGCCAAG T ill CATTT 
AAAAGGAAACATTAAAGAGGTTAGCCA 

nAPAA APTTPtA App A A Af^A A A AnAPAfi 

CACGCTGTTCAGAATGGTCAATAAGAGC 
CTAAAACGGTACCCTCGGAATGAAGCTT 
(SEQ ID NO: 367) 


CTP143B 


No significant 
match 




AAGATTTCAAAGAGTGAGCAAGTGCATT 
AGCAGGGCAGAGAGAGAGGCAGCAGCA 
GACTCCCTGCTGAGCTGGGAGCCAACTT 
GGGACTCGATGCCGGGACCCCAGGATCA 
TTACCCGAAGCTT (SEQ ID NO: 368) 


CTP144B 


No significant 
match 




GGGTAAATCCGTCCAGTTTACTGTAAAT 

ATGCCTTTGACAAACTGGTAACTCATGT 

CCCATCCCAGTCCCGAGTACTGGACCAG 

GGAAACTCCAGCCACAGTTGAGGGAAG 

GCCACCTGTTGGCTCTGGGGCAGCAGGT 

CATCCAGTGGGCTTCAGGAGTCACCAGG 

CCTCTGACCAGTTCCTCCCCACCAAGCA 

GTTTCAGAGTTGTCCGCCAAGTCTATTTC 

ACACCTCTCGTGTATGCCGAAGCTT (SEQ 

ID NO: 369) 
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Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP145B 


No significant 
match 




GGACTGATAATAATAGGATTTTATTTCT 

AAAATTTATCTTAGAGCTTTCAAAGAGT 

ATAACACACAGATCTTTACCACCACACC 

CCCCTTGCCTATACAGGAAACAACCAAG 

TTGTGAGAACATTTATCATGCACAGACA 

CATCAGGGCTTGCAGGTGCTACACAGGA 

ATCACAAATGCTGTTCCACATCATGTCTT 

CTGTTATGCCGAAGCTT (SEQ ID NO: 370) 


CTP149B 


No significant 
match 




AGGAAGAATAAAAACATATAAAAACAT 

TTATTCACTAGGAATAATTGTGGCAGAC 

ACAATCCAGTGAAAGCAGCTCAATCCTG 

CTCAGTTAGGCTAGTTGAAGAACCATAC 

TTTAAAAAAAGAAAGGAAGACAGGCAA 

ACAAGTGTTTTACAGGAGCAACAGACTT 

CAAGGTCACCCCCACAAGACACCCTGCA 

CAGCAGGGACGGGGACAGGGAGGATGA 

CCTCTTAGGGCCTGTGCCTTCGCAGAGG 

TGCTCGGCGGATGGGTGTGGTCTTCTTG 

GGTGTCTCCTCTTCTGTCATCTATGCCGA 

AGCTT (SEQ ID NO: 371) 


CTP150A 


No significant 
match 




AGCATATGTAAGATCTCTGGCTTGTAGA 

AGACAAGTTTACATAGCACTTAAAAAAC 

CATTTGTTACATTAAATGTCGAACTCAA 

ACTTTTAAAGAGTATAGAGAACTACAAA 

ATGGAAAAAGGAAGCAGATATACGCTTT 

ATGAGGAAATTGTGTTAATGATCTCTCC 

TCTAAAAAAGGACTCTTCCCTATTATCA 

TAATGACCACACTGCCCGTCCTTAAAAC 

CACTGGTCGCTGACATTATGCCGAAGCT 

T (SEQ ID NO: 372) 


CTP154A 


No significant 
match 




AGCATATGTAAGATCTCTGGCTTGTAGA 

AGACAAGTTTATATAGCACTTAAAAAAC 

CATTTGTTACATTAAATGTCGAACTCAA 

ACTTTTAAAGAGTATAGAGAACTACAAA 

ATGGAAAAAGGAAGCAGATATACGCTTT 

ATGAGGAAATTGTGTTAATGATCTCTCC 

TCTAAAAAAGGACTCTTCCCTATTATCA 

TAATGACCACACTGCCCGTCCTTAAAAC 

CACTGGTCGCTGACATTATGCCGAAGCT 

T (SEQ ID NO: 373) 
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Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP164A 


No significant 
match 




AAGCTTCGGCATACGGTGTGAGGTTACA 

GTCCAGTTTTGTGTGCTTTACTACACGGT 

TTGGTTACAGGACTTCTGTGCATTGTAA 

AACATAAACAGCATGGAAAAGGTTAAA 

TACCTGTGTGCAGATTGTAAGATCTGGT 

CCGGACTTGCTGTGTATATTGTAACGTT 

AAGTGAAAAAGAACCCCCCTTTGTATCA 

TAGTCATGCGGTCTTATGTATGATAAAC 

AGTTGAATAATTTGTCCTCAGACTCTTTA 

PT A THrTTTTTT A A A ATT A AHA AAA A TO 

TAAATATAGTAAAAATCTTCCTATGCAA 
TTAACCTGG (SEQ ID NO: 374) 


CTP179K 


No significant 
match 




AAGCTTACCAGGTAGAGGGACTGTTGGA 

GGTATGGACGCACACAGGAGGGCCAGG 

CCAAGGCACGAGTTTTTCAGTGAAGGGG 

pt a A APfA TP ApA A TTT A A A A T^fWTTClC 
yj 1 AAAuLA 1 U AL, AA 111 AAAA lulll kjks 

AATTAAACTGGTTTGTTAAATATC (SEQ 
ID NO: 375) 


CTP185C 


No significant 
match 




CAGCGAAGAGGC ATTAAAGATTC ATGCC 

ATAAGTTTATTTACAAACATGTTGTGTAT 

GTTGAATTCAAGAGATTGATCCATTTTTC 

AGAGACTGCACCTCTTAAAATGTTCCTT 

TTCACATCTGTTTAGTGGATCAAAAGCT 

T (SEQ ID NO: 376) 


CTP197A 


No significant 
match 




ATGGTGTGTGTGTGGGTTCAAATAGTTT 

ATTCACCTCTGTAGTGGAAAAACAAGGA 

GAAATAAAATCTGCTTACAATGGCCAAA 

ATTTATGGAGAAGCCCTAAAGTTGCTTT 

CCCCAAATCACAAATCTGATTCAAGAGA 

AGGAAAAAAATGATGAAAAACATCTCA 

TCACACAAAACTCAGTGTGGTGTCTCTG 

ATAGTCATCAGCCAGCAGAAGCTT (SEQ 

ID NO: 377) 


CTP202C 


No significant 
match 




AGAAAAAAAATTGATAATTAGGTGCAG 
ATAGAAAATATGAATTAGAAGAGGTTA 
ATTCAAGTGATCAGCCTGAAAGTTCAGC 
TTCATTAGCTTTGTGGTAAATCCACCACT 
TCAGATAGTAACTAAAGTAAA 1T1TAAA 
TTTCATAAGAATAAAGTAATCCCTGAAA 
AGAATTCACTTTTTTCCCAGAAGAAGCT 
TATAATTAAAAAAAAAAAGCTT (SEQ ID 
NO: 378) 
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Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP208B 


No significant 
match 




CTAGAGGAAGTGCTTTTTATTTTTAGATC 
AACCAAACATATTTAATATAAAAACCTT 
TTAATATACAAACTGTAATCACAATTGC 
ATCCACGTAGCAGCGAGGGAATGGGGT 
GTTGCAGGAAGCTT (SEQ ID NO: 379) 


CTP215B 


No significant 
match 




AAGCTTAGAGGCAGTAAACAGGAGCGT 

CCCCAAGAAAAAGAGGAAATTCTCTTCT 

AAGGAGGAGCCACTTAGCAGTGGACCT 

GAAGAGGCTGCTGGCAACAAGAGCGGC 

AGCTCCAAGAAAAAGAAAAAGCTCCAG 

AAGCTATCCCAGGAAGATTAGAATGGAC 

atttta pp a arzTfinaar* a a Aprr APATfr 

A 1 1 1 1 ALLAUu 1 UuuUL-/\An^vn^n i vj 

ATTCCAAACCCACCCTTATATCCCAATA 
AAAACAAATTCACAGG (SEQ ID NO: 380) 


CTP222D 


No significant 
match 




AAGCTTACCAGGTGAAGAGTGGGGTTGT 

CATGACCTTGGCTATGACGCCCAGCATT 

TCGAGGTGGCTCCCTCTATTCTTTACTTT 

GGGCATCATAGAAAACGTGTCTCTGGGG 

GATTAATCTTAGAGAAAAATAAAGCCTT 

TCTGCTG (SEQ ID NO: 381) 


CTP306B 


No significant 
match 




AAGCTTCTGCTGGTATGGAAAGCCTTCA 

AGGAAGAGGGTAATGAGGGGGAAGAAG 

TGCTGTGCCAAAGTGACAGCATTCAGTG 

AGGAATAAAGAAAGGAGCTCAGTGGTA 

GCAGGATGTTGAGCTTCCAAGAAAATCT 

GGTGGTGGTGAGAAAGTGGCTGCTGTGC 

ACTGCAAGGAAACAGAGCGATTAAAGA 

AAGAGATGTGACAGGGTAGGTGGAAGA 

GATAGCCAGAAGTTAGAAATGGGTTACA 

CTGAAGAAGTAAATTATTTGATTAAACA 

ATAAGTAAATATACTGGGGATAACAAA 

AGCCTGATTTCTCCACTGTCTCAGAAGG 

GATTTGCAAGTATGG (SEQ ID NO: 382) 
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Band# 


Genbank 
Gene Name 


Accession 


Sequence 


CTP308KK 


No significant 
match 




AAGCTTTCTCTGGATGAACAGTTAAATG 

GAACCTGGAAACCTCTTCCTGGGATTAT 

TCCTTAAGCAAGGCAGTGTCAAAGGCAA 

CCCTCCCAGCAAGACTTCAGAAAACAGC 

TGGCAGAACTACAGGATCTGGTGTCTGG 

TGTGTAAAATACTCTCCTCCCTGTTCAAA 

TGATTCAGAACATGTGCAAAGTGTGCTA 

GCTTTCATCACATATACATAACAGCATT 

ATGTATCAAGTTACCCTGTTCAAACAAG 

GAGCAGGCTTCCTCTTTTTGACTTAAATG 

ACATGAAGTGAGAAAAAAAATGAGAAT 

AACCNTCNNGGGAATTATAGAGGGTTAT 

AATTCTATCCCNACTATTTCAATAAAAG 

CCATCACGGG (SEQ ID NO: 383) 


CTP309A 


No significant 
match 




AAGCTTTCTCTGGCTTTCCGAAGGTAAA 

ACTGTTGCCGAAGTTGCTGCGTTACAAG 

AGCGTATCCCAGAAACCATAAGGCTACA 

ACGCCGAAATTGGGAGCTACATCAGTTT 

GAATCGATTCAAGAAGGTCATCGCTCAG 

GCCGTCCCAATACACTGACCTCAAACTA 

TCAGGCTCAAATCTTAGAGTGGGTCAAC 

ACAAGCCCACTCAATGCAGAACAAATCC 

GAGTCAAACTGCATGAAAAACACGGTGT 

GTCCGTGTCTGTTGAAACTCTTCGCAAG 

TTTTTGCGAGATTCAGGCATGGTCTTCA 

AACGCACCCGCCACAGCTTG (SEQ ID 

NO: 384) 
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TABLE 9 



Band# 


Genbank Gene Name 


Expression Pattern 


CTP1D 


No significant match 


upregulated with Etoposide, caffeine and 
aspirin 


CTP1G 


No significant match 


upregulated with Etoposide, caffeine and 
aspirin 


CTP3B 


Homo Sapien N-myc dow 
BC003175 


doublet-larger band is upregulated etoposide, 
caffeine and aspirin, the smaller band is 
upregui 


CTP4B 


No significant match 


upregulated in Caffeine treated 


CTP7B 


No significant match 


upregulated in Etoposide treated 


CTP8A 


No significant match 


repressed in Etoposide treated 


CTP8C 


Human DNA sequence fh 
HSJ734P14 


repressed in Etoposide treated 


CTP10Y 


Canis familiaris mitochon 
CFU96639 


upregulated in Etoposide treated 


CTP11A 


cyclin-dependent kinase i 
BC001935 


upregulated in Etoposide treated 


CTP16B 


Homo sapiens cDNA 
FLJAK000548 


repressed in Etoposide treated 


CTP17G 


No significant match 


repressed in Etoposide treated 


CTP18B 


No significant match 


upregulated in Etoposide treated 


CTP19F 


Homo sapiens chromosor 
AC008651 


upregulated in Etoposide treated 


CTP20B 


Bos taurus ribosomal prol 
AF063243 


upregulated in Caffeine treated 


CTP21A 


Rattus norvegicus ribosor 
NM 022506 


upregulated in Caffeine treated 


CTP22C 


Canis familiaris mRNA 
forAJ388512 


upregulated in Caffeine treated 


CTP25D 


No significant match 


repressed with caffeine and aspirin 


CTP26A 


Canis familiaris chymase 
U89607 


repressed with caffeine and aspirin 


CTP26B 


H.sapiens cycA gene for 
X68303 


repressed with caffeine and aspirin 


CTP27C 


Homo sapiens CTCL turn 
AF1 77227 


repressed with etoposide and aspirin 


CTP28D 


Homo sapiens upstream 
INM 014517 


repressed in carboplatin 


CTP30E 


Homo sapiens BAC clone 
AC003083 


repressed in carboplatin 
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Band# 


Genbank Gene Name 


Expression Pattern 


CTP31A 


No significant match 


upregulated in cisplatin 


CTP32D 


cDNA FLJ14795 fls, 
clone AK027701 


repressed with caffeine and aspirin 


CTP34A 


Homo sapiens ribosomal 
NM 001032 


repressed in Etoposide 


CTP36A 


No significant match 


upregulated in Caffeine 


CTP37A 


Homo sapiens nuclear fax 
AF167569 


repressed with etoposide 


CTP41B 


Homo sapiens mRNA for 
AB037813 


repressed in cisplatin 


CTP47G 


No significant match 


induced with cisplatin 


CTP50A 


No significant match 


induced with cisplatin 


CTP51A 


Homo sapiens intestinal 1 
AF219991 


induced with cisplatin 


CTP52B 


No significant match 


induced with cisplatin 


CTP53A 


No significant match 


induced with cisplatin 


CTP58A 


No significant match 


repressed with carboplatin 


CTP59A 


Homo sapiens cyclin D2 
(XM 012143 


induced with cisplatin 


CTP60B 


Homo sapiens RNA 
bindiiXM 016120 


repressed with carbo and trans platin 


CTP61D 


prion protein [mink, Geno 
S46825 


repressed with carbo and trans platin 


CTP62A 


No significant match 


induced with cisplatin 


CTP63A 


No significant match 


induced with cisplatin 


CTP64B 


No significant match 


induced with cisplatin 




Pip mRNA for endonlasm 
X16951 


repressed with carbo and trans platin 


CTP67A 


clone RP5-1071L10on cl 
AL1 33228 


repressed with cisplatin 


CTP68F 


Oryctolagus cuniculus Ne 
U09823 


repressed with cisplatin 


CTP70A 


No significant match 


repressed with cisplatin 


CTP71A 


Canis familiaris caveolin- 
U47060 


induced with carboplatin 


CTP72B 


No significant match 


repressed with cisplatin 


CTP73A 


Homo sapiens chromosor 
AC026201 


repressed with cisplatin 


CTP73B 


No significant match 


repressed with cisplatin 


CTP74A 


No significant match 


repressed with carbo, trans and cisplatin 
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Band# 


Genbank Gene Name 


Expression Pattern 


CTP75C 


No significant match 


repressed with carbo, trans and cisplatin 


CTP76B 


No significant match 


induced with cisplatin 


CTP77D 


No significant match 


repressed with cisplatin 


CTP78B 


Homo sapiens SON DNA 
XM 009738 


induced with cisplatin 


CTP79B 


No significant match 


induced with cisplatin 


CTP80A 


Homo sapiens WDR4 ger 
AB039887 


repressed with cisplatin 


CTP81A 


No significant match 


induced with cisplatin 


CTP85D 


Homo sapiens Rho-assoc 
XM 008814 


repressed with carbo, trans and cisplatin 


CTP86F 


Homo sapiens chromodoi 
NM 001272 


induced with cisplatin 


CTP87B 


Homo sapiens tetratricopi 
XM 009760 


induced with cisplatin 


CTP88A 


Rattus norvegicus ribosor 
NM 022506 


repressed with cisplatin 


CTP89B 


Homo sapiens genomic 
TAP003473 


induced with cisplatin 


CTP90A 


Homo sapiens clone 
248(AF070622 


induced with cisplatin 


CTP92A 


No significant match 


induced with cisplatin 


CTP92C 


Human DNA seauence fh 
AL1 33286 


induced with cisplatin 


CTP93F 


clone RP1-211D12 on ch 
Z93016 


induced with cisplatin 


CTP94B 


Homo sapiens clathrin, h 
NM 008305 


induced with cisplatin 


CTP99A 


No significant match 


: r~r^ 

repressed with cisplatin 


CTP100A 


COX15 (yeast) homolog, 

BC002382 


induced with cisplatin 


CTP103JJ 


No significant match 


induced with cisplatin 


CTP104I 


No significant match 


repressed with cisplatin 


CTP109P 


No significant match 


induced with cisplatin 


CTP110A 


No significant match 


induced with cisplatin 


CTP111A 


No significant match 


induced with cisplatin 


CTP112B 


Bos tauras peroxiredoxin 
AF305561 


induced with cisplatin 


CTP113A 


Box taurus ribosomal proi 
AF063243 


induced with cisplatin 
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Band# 


Genbank Gene Name 


Expression Pattern 


CTP115B 


Homo sapiens chromosoi 
AC005899 


induced with cisplatin 


CTP116A 


No significant match 


induced with cisplatin 


CTP117B 


Homo sapiens similar to 
XM 017740 


induced with cisplatin 


CTP119J 


H.sapiens SPR-2 mRNA 
1X68560 S52 


induced with cisplatin 


CTP121D 


Human ribosomal protein 
U43701 


induced with cisplatin 


CTP122I 


Human mRNA for 
KIAA0(D26067 


repressed with carbo and transplatin 


CTP124B 


No significant match 


induced with cisplatin 


CTP126A 


No significant match 


induced with cisplatin 


CTP129A 


Homo sapiens, Similar to 
BC007583 


induced with transplatin 


CTP131B 


Homo sapiens similar to s 

.A1V1 UUOUo / 


induced with cisplatin 


CTP133B 


No significant match 


induced with cisplatin 


CTP134A 


No significant match 


induced with cisplatin 


CTP135A 


Homo sapiens cDNA 
rLJAJvuzi j /u 


induced with cisplatin 


CTP143B 


No significant match 


induced with etoposide and caffeine 


CTP144B 


No significant match 


repressed with caffeine and aspirin 


CTP145B 


No significant match 


repressed with aspirin 


CTP148B 


Homo sapiens serine-thre 
AF108830 


induced with aspirin 


CTP149B 


No significant match 


induced with caffeine 


CTP150A 


No significant match 


repressed with etoposide 


CTP150C 


Canis familiaris mitochon 
CFU96639 


repressed with etoposide 


CTP154A 


No significant match 


induced with caffeine 


CTP156J 


Human DNA sequence fh 

at 1 

AL136120 


induced with etoposide and caffeine 


CTP161B 


Canis familiaris TCTA 
gerAJ0l2l66 


induced with aspirin 


CTP164A 


No significant match 


induced with aspirin 


CTP178B 


Homo sapiens mRNA for 
AB040957 


induced with carboplatin 


CTP179K 


No significant match 


induced with carboplatin 


CTP185C 


No significant match 


induced with carbo and trans platin 
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Band# 


Genbank Gene Name 


Expression Pattern 


CTP197A 


No significant match 


induced with carboplatin 


CTP201B 


Homo sapiens, exostoses 
BC001174 


induced with carboplatin 


CTP202C 


No significant match 


induced with carboplatin 


CTP205D 


Homo sapiens similar to 
XM 011187 


induced with carboplatin 


CTP206A 


Homo sapiens fatty acid c 
NM 013402 


repressed with carbo and transplatin 


CTP208B 


No significant match 


induced with transplatin 


CTP215B 


No significant match 


induced with aspirin 


CTP216A 


Canis familiaris heat-shoc 
U19368 


repressed with etoposide 


CTP222D 


No significant match 


induced with aspirin 


CTP300B 


Homo sapiens utrophin (I- 
NM 007124 


repressed with cisplatin 


CTP304B 


Homo sapiens unknov 
XM 002211 


induced with cisplatin 


CTP306B 


No significant match 


induced with cisplatin 


CTP308KK 


No significant match 


induced with cisplatin 


CTP309A 


No significant match 


repressed with cisplatin 
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Table 10 



1 -chloro-2 -nitrobenzene 


chlorambucil 


flufenamic acid 


phenytoin 


1 -naphthylisothiocyanate 


chloroform 


ganciclovir 


Dhorbol 12-myristate 
13-acetate diester 


2 ,4-dinitrophenol 


chloroquine 


gemfibrozil 


2-acetylaminofluorene 


chlorpromazine 


gentamicin 


pioglitazone 


2-azido-2-deoxycytidine 


cimetidine 


guanine 


polyethylene glycol 


2-azido-2-deoxyuridine 


cisplatin 


haloperidol 


prednisolone 


4-acetamidofluorene 


clenbuterol 


hexobarbital 


prednisone 


5-azacytidine 


clofibrate 


hydroxyurea 


pregnenolone- 16- 
alpha-carbonitrile 


5-chlorouracil 


clozapine 

n 


indomethacin 


5-fluorouracil 


colchicine 


iodoacetamide 


proflavin 


6-mercaptopurine 


cycloheximide 


isoniazid 


progesterone 


6-thioguanine 


cyclophosphamide 


isonicotinic acid 


puromycin 


acetamidofluorene 


cyclosporin A 


ketoconazole 


quinidine 


acetaminophen 


cyclosporin G 


lipopolysaccharide 


reserpine 


acetylsalicylic acid 


Cyclosporin H 


Lovastatin 


rezulin 


acridine 


cytosine arabinoside 


mechlorethamine 


rifampicin 


actinomycin 


dacarbazine 


melatonin 


rifampin 


aflatoxin Bl 


DEHP 


melphalan 


rosiglitazone 


allyl alcohol 


dexamethasone 


merbarone 


Simvastatin 


aminopterin 


dieldrin 


methapyriline 


sodium azide 


n — — 

aminotriazole 


diethylhexylpthalate 


methocel 


streptozotocin 


amphotericin B 


diethylstilbestrol 


methotrexate 


sulfamethoxazole 


ampicillin 


diflunisal 


methyl 

methanesulfonate 


sulfisoxazole 


amsacrine 


diflunisol 


tacrine 


ANIT 


digitoxin 


mitomycin C 


tamoxifen 


antimycin A 


dimethylhydrazine 


mitoxantrone 


TCDD 


antipyrine 


dimethylnitrosamine 


naloxone 


tetracyclin 


Aspirin 


DL-ethionine 


naproxen 


thalidomide 


Atorvastatin 


D-Mannitol 


nicotine 


theophylline 


azathioprine 


DMBA 


nifedipine 


thioguanine 


BenzFalpyrene 


DMSO 


nitrofurantoin 


transplatin 


benzene 


doxorubicin 


N-nitroso-N-ethylurea 


triamcinolone 


benzo(a)pyrene 


endotoxin 


N-nitroso-N- 
methylurea 


triethylenemelamine 


bleomycin 


erythromycin 


triethylenethiophosp 
horamide (S-TEPA) 


bromobenzene 


erythromycin estolate 


oligomycin 


busulfan 


estradiol 


o-toluidine 


troglitazone 


cadmium chloride 


ethanol 


oxymetholone 


trovan 


caffeine 


ethinyl estradiol 


paclitaxel 


Valproic Acid 


camptothecin 


ethionine 


paracetamol 


verapamil 


carbamazepine 


ethyl methanesulfonat* 


i PEG 300 


Wy-14643 


carbon tetrachloride 


etomoxir 


Penicillin 




carboplatin 


etoposide 


phenobarbital 




carmustine 


fenofibrate 


phenylhydrazine 
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